(19) 



J 



(12) 



Europdisches Patentamt 
European Patent Office 

. Off ice europ6en des brevets (11) EP 0 492 485 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
19.11.1997 Bulletin 1997/47 

(21) Application number: 91121882.4 

(22) Date of filing: 23.1 2.1 991 



(51) int CI. 6 : C07D 491/04, A61K 31/55 
// (0070491/04,317:00, 
243:00) 



(54) N-Acyl-2,3-benzodiazepine derivatives, pharmaceutical compositions containing them and 
process for preparing same 

N-Acyl-2,3-benzodiazepin-Derivate f diese enthaltende pharmazeutische Zusammensetzungen und 
Verfahren zu ihrer Herstellung 

D6riv6s de N-acyl-2,3-benzodiaz6pine, compositions pharmaceutiques fes contenant et proc6d6 pour 
leur preparation 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IT LI LU NL SE 

(30) Priority: 21.12.1990 HU 839890 

(43) Date of publication of application: 
01.07.1992 Bulletin 1992/27 

(73) Proprietor: 

GYOGYSZERKUTATO INTE2ET 
Budapest 1045 (HU) 

(72) Inventors: 

• Andrasi, Ferenc Dr. 
H-1 115 Budapest (HU) 

• Berzsenyi, Pal Dr. 

H-1 174 Budapest (HU) 

• Botka, Peter 

H-1 033 Budapest (HU) 

• Farkas, Sandor Dr. 
H-1 126 Budapest (HU) 

• Goldschmidt, Katalin Dr. 
H-1 025 Budapest (HU) 

• Hamori, Tamas Dr. 
H-1 031 Budapest (HU) 

• Korosi, Jeno Dr. 

H-1 01 3 Budapest (HU) 

• Moravcsik, Imre 

H-1 095 Budapest (HU) 

• Tamawa, Istvan Dr. 
H-1 147 Budapest (HU) 



CD 

LO 
00 
*t 

CM 

O 

QL 
UJ 



(74) Representative: 

Besz&Ies, Stephan G., Dr. 
Patentanwalt 
Postfach 1 1 68 
85201 Dachau (DE) 

(56) References cited: 
DE-A-2 353 187 
GB-A-2162184 



FR-A- 2 566 774 
GB-A-2194 236 



• CHEMICAL ABSTRACTS, vol. 111, no. 21, 20 
November 1989, Columbus, Ohio, US; abstract 
no. 187314F, I. TARNAWA ET AL: 
'Electrophysiological studies with page 58 ; 

• DRUGS OF TODAY, 1987, 23,(2) pages 87-99 

• THE PHARMACOLOGICAL BASIS OF 
THERAPEUTICS, 8th EDITION, 1990, 

A. G.GILMAN ET AL, PERGAMON PRESS, NEW 
YORK 

• ARZNEIMiTTEL. G.EHRHARDT AND 
H.RUSCHIG. VERLAG CHEMIE GMBH. 1968. 
WEINHEIM 

• D.M.MARON AND B.N.AMES: HANDBOOK OF 
MUTAGENICITY. TEST PROCEDURES. EDITOR 

B. J.KILBEY. 1984. ELSEVIER SCIENCE PUBL. 

Remark?: 

The file contains technical information submitted 
after the application was filed and not included in 
this specification 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Primed by Rank Xerox (UK) Business Services 
2.K.23/3.4 



EP 0 492 485 B1 



Description 



10 



15 



This invention relates to novel N-acyi-2 ( 3-benzodiazepine derivatives. 

From GB 2,194,236 A there have been known H4-aminophenyO^-methyl-7,8-methylenedioxy-3,4-dihydro-5H. 
2,3-benzodiazepine and acid-addition salts thereof. Activity on the central nervous system and the use in the therapy 
CNS stimulance and dopamine agonists have been indicated for these. In GB 2, 162, 184 A inter alia 1 -(4-aminophenyl)- 
4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine derivatives and acid-addition salts thereof have been described. 
For these compounds centra! nervous effects, e.g. antiaggressive, anxiolytic, narcosis potentiating and hypnotic effects 
have been indicated. FR-A-2 566 774 1i)henyi-4-methyl-5-ethyl--7,8-dimethoxy-5H-2,3-ben2<xiiazepin derivatives 
have been described. For these compounds activity on the central nervous system, e.g. antiaggressive and soporific 
effects have been indicated. In none of these publications muscle-relaxant or anticonvulsive effects have been indicated 
for the compounds described there. 

In Chemical Abstracts 1 989, 111.: 1 8731 4f, for the compound 1 -(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H- 
2,3-benzodiazepine, muscle-relaxant and anticonvulsive properties have been indicated. 

From DE-A-2 353 187 there have been known 2-acyl imido, 5-phenyi-2.3-dihydro-1H-1,4-benzodiazepin deriva- 
tives which may be substituted by a methylenedioxy group. It has been indicated that they can be used as tranquillizers 
having small musculotropic properties. 

This invention relates to novel N-acyl-2,3-benzodiazepine derivatives of the general formula (I) 
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(I) 



wherein 



40 



Stands for a c i-6 aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, O VA 
alkyiamino. difC^ alkyl)amino. pyrrolidino, phthalimido or phenyl group, or by one or more halogen(s); or 
R is a benzoyl, cyclopropanecarbonyl, C^s alkylcarbamoyl or phenylcarbamoyl group; or R is absent 
when a double bond exists between the N(3) and C(4) atoms; 
45 R* means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms; 

R means a C-j.3 alkyl group; or 

R^ and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) atoms; 
R means hydrogen or a C-|.4 aliphatic acyl group; 

R 4 represents hydrogen; a aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, 

amino, alkyiamino, difC^ aIkyi)amino, pyrrolidino, phthalimido or phenyl group or by one or more 
halogen(s); as well as a benzoyl, palmitoyl, cyclopropanecarbonyl, d.g alkylcarbamoyl or phenylcar- 
bamoyl group; and 



50 



55 



the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists between 
the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen, 

and their stereoisomers as well as acid addition salts (where possible) and pharmaceutical compositions containing 
these compounds. 

As number of carbon atoms in the respective groups 1 to 4 (so tar as not anyhow the upper limit is 4), particularly 
1 or 2, is preferred. From the halogen atoms fluorine and chlorine are preferred. In case of fluorine atoms preferably 3 



2 



EP0 492 485B1 



of them are present as substituents. 

The compounds of general formula (I) according to the invention have an asymmetric molecular structure. The gen- 
eral formula (I) relates to all possible individual stereoisomers and their mixtures. 

According to an other aspect of the invention, there is provided a process for the preparation of the new compounds 
of general formula (I) and the acid-addition salts thereof. 

The aim of the present invention is to develop new compounds of the general formula (I) which possess valuable 
central nervous system (CNS), particularly muscle-relaxant and/or anticonvulsive, activity. A single compound showing 
such effect is only known among 2,3-benzodiazepines, namely 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H- 
2,3-benzodiazepine (United States patent specification No. 4,614,740) also prepared by the authors of the present 
invention. In the course of detailed pharmacological screening it was revealed, however, that the above compound was 
positive in the Ames-test, i.e. it proved to be mutagenic. Thus, it is the specific aim of the present invention to find out 
novel 2.3-benzodiazepine derivatives which retain their valuable muscle-relaxant and anticonvulsive activity but are 
negative in the Ames test. 

The new compounds of general formula (I), wherein R, R 1 , R 2 , R 3 , R 4 and the dotted lines are as defined above, 
and their pharmaceutical ly acceptable acid-addition salts completely satisfy this requirement. 
According to the invention, the compounds of general formula (0 are prepared by 

a) acylating a compound of formula (II) 



with a C^g aliphatic carboxylic acid optionally substituted by a methoxy, cyano, carboxyl or phenyl group or by one 
or more halogen(s); or with benzoic, cyclopropanecarboxyllc or palmitic acid or with a reactive derivative thereof; 
and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 means a C U6 aliphatic 
- acyl group substituted by a halogen, with a . 4 alkylamine, difC, . 4 alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R 2 R 3 and the dotted lines are as defined above, R 4 
means a C v6 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxy, phenyl, C,. 4 alkylamino, 
dKC^ alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl, cyclopropanecarbonyl or palmitoyl 
group; R and R 1 are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III), 




(II) 



NH 2 
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(HI) 



20 wherein R 4 is as defined above, with a „ 6 aliphatic carboxylic acid optionally substituted by a methoxy, cyano, car- 
boxy or phenyl group or by one or more haiogen(s); or with benzoic or cyclopropanecarboxylic acid or with a reac- 
tive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 
means a aliphatic acyl group substituted by a halogen, with a C M alkylamine, di(C M alkyQamine or pyrrolid- 
ine, to obtain compounds of the general formula (I), wherein R 1 , R 2 , R 3 , R 4 and the dotted lines are as defined 

25 above, R means a aliphatic acyl group optionally substituted by a methoxy, cyano, carboxy, phenyl, 

alkylamino, di(C 1 . 4 alkyl)amino or pyrrolidine group or one or more halogen(s); or a benzoyl or a cyclopropanecar- 

bonyl group; and no double bond exists between the N(3) and C(4) atoms; or 

c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI), 



0 



35 




(VI) 



wherein R stands for hydrogen or a Cv 4 alkyl group and n is 1 in case of a-amino acids, whereas R 5 means hydro- 
gen and n is an integer of 2 to 5 in case of p.e amino adds, and, if desired, removing the phthaloyl group, to obtain 
compounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen, 
R stands for a aliphatic acyl group substituted by an amino or phthaiimido group, both R and R 1 are absent! 
and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R 4 is as defined above, with an N-phthaloylamino acid 
of the general formula (VI), wherein R 5 stands for hydrogen or a C M alkyl group and n is 1 in case of a-amino 
acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, rf desired, remov- 
ing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are as 
defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for a aliphatic acyl 
group substituted by an amino or phthaiimido group and no double bond is present between the N(3) and C(4) 
atoms; or 

e) reacting a compound of the formula (II) with a d. 5 alkyl isocyanate or phenyl isocyanate, to obtain compounds 
of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen, R 4 repre- 
sents a C^s alkylcarbamoyl or phenylcarbamoyl group, R and R 1 are absent and a double bond is present between 
the N(3) and C(4) atoms; or 

0 reacting a compound of the general formula (III), wherein R 4 is defined as above, with a alkyl isocyanate or 
phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are as 
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defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for a C-,_5 alkylcarbamoyl 
or phenyicarbamoyl group and no double bond is present between the N(3) and C(4) atoms; or 
g) selectively reducing a nitro compound of the formula (IV) 
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(IV) 



25 to a novel compound of the general formula (V) 
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40 




N02 

45 

wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using any 
of the above processes b), d) or f) and reducing the nitro group of the thus-obtained new compound of general for- 
mula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then acylating the 
compound of general formula (III) thus obtained, wherein R 4 stands for hydrogen, by using any of the above proc- 
50 esses b), d) or f), to obtain compounds of the general formula (I), wherein R\ R 3 and R 4 represent hydrogen, R 2 , 
R and the dotted lines are as defined above and no double bond is present between the N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R, R 1 , R 2 and the dotted lines are as defined 
above, R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C^e 
aliphatic carboxylic acid optionally substituted by a methoxy, cyano or carboxy group or by one or more halogen(s); 

55 or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula (I), wherein 
R 1 , R 2 , R 3 and the dotted lines are as defined above. R and R 4 represent a C^. 6 aliphatic acyl group optionally sub- 
stituted by a methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; and no double 
bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R 1 , R 2 and the dotted lines are as defined above. 
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R and R 4 mean hydrogen and no double bond is pesent between the N(3) and C(4) atoms, with a alkyl iso- 
cyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines 
are as defined above, R stands for a aliphatic acyl group optionally substituted by a methaxy, cyano or carboxy 
group, or by one or more halogen(s); or a benzoyl group; R 3 stands for hydrogen; R 4 represents a alkylcar- 
bamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and C(4) atoms; or 
D acylating a new compound of the general formula (I), wherein R 1 , R 2 and the dotted lines are as defined above, 
R and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI), wherein R 5 stands for hydrogen or a C XmA altyi group and n is 1 in 
case of a-amino acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, 
if desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the 
dotted lines are as defined above, R represents a C^ s aliphatic acyl group optionally substituted by a methoxy, 
cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R 3 stands for hydrogen, R 4 represents 
a aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present between 
the N(3) and C(4) atoms, 

and. if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to j), to an 
acid-addition salt. 

According to a preferred embodiment of the process of the present invention the acylation of the compounds of the 
general formulae (I), (II), (III) and (V) can be earned out preferably with a suitable carboxylic acid, in the presence of 
dicyclohexyl-carbodiimide in a suitable solvent, preferably in dichloromethane, in a temperature range of 10 to 30 °C 
during 1 to 25 hours. 

According to an other preferred embodiment of the present invention the compounds of the general formulae (I), 
(II), (III) and (V) can be acylated in a temperature range of zero to 150 °C by a suitable reactive acyl derivative, i.e. car- 
boxylic acid anhydride, mixed anhydride or acyl chloride, in the absence or presence of a solvent usually applied in 
acylations of such types such as chloroform or dichloromethane, in the absence or presence of an acid-binding agent, 
such as triethyiamine. If the additive acylation is performed with isocyanates, the reaction is advantageously carried out 
in dimethylformamide, benzene or dichloromethane in a temperature range of 15 to 100 °C during 0.5 to 100 hours. 

The selective reduction of the compound of general formula (IV) to the compound of general formula (V), wherein 
R denotes a hydrogen atom, can be performed by an inorgaic or inorganic-organic complex metal hydride, preferably 
sodium borohydride, in a solvent or solvent mixture which has no or only low reactivity to the complex metal hydride 
applied. In these reactions a alcohol or pyridine is the solvent of choice. (Similar selective reductions are described 
in the U.S. patent specifications Nos. 4,423,044 and 4,835,152.) 

The nitro group of the new compounds of general formula (V) are reduced to an amino group by hydrazine or hydra- 
zine hydrate in the presence of a catalyst such as palladium, platinum or Raney nickel in a alcohol, dioxane, tet- 
rahydrofuran, benzene, dimethylformamide, dimethylacetamide or in a mixture thereof. 

According to a preferred embodiment of the process of the present invention the reduction can be carried out in 
methanol by hydrazine or hydrazine hydrate in the presence of Raney nickel catalyst in a temperature range of 10 to 65 
°C (U.S. patent specification No. 4,614,740) but, if desired, the reduction and the removal of the phthaloyl protecting 
group described in process d) can be performed in the same vessel. 

The N-phthaloylamino acids of the general formula (IV) containing a chiral carbon atom, wherein R 5 means a 
alkyl group and n is 1 , can be prepared from DL-, L- and/or D-alpha-amino acids. 

The compounds of the general formula (I) of the invention, which contain a basic amino group, wherein R 3 and R 4 
mean a hydrogen atom or R and/or R 4 stand for an aminoacyl group, can be transformed to their acid-addition salts by 
known methods. 

The preparation of the compounds of the general formula (II) used as starting materials in the process of the 
present invention is described in the U. S. patent specification No. 4,61 4,740, that of the compound of the general for- 
mula (III), wherein R 4 stands for a hydrogen atom, in the U. S. patent specification No. 4,835, 152, while that of the com- 
pound of general formula (IV) is published in the French patent specification No. 85.09793. The compounds of general 
formula (III), wherein R 4 stands for various acyl grups, are new. The process for their preparation is described herein- 
after, before Table 10, or they can be synthetized by methods described therein. The preparation of the new starting 
compounds of the general formula (V) is described in the Examples. The (a-e)-amino acid derivatives of general formula 
(VI) are prepared by methods known from the literature [J. Am. Chem. Soc. 35, 1 133 (1913); 41 845 (1919); Berichte 
der Deutschen Chemischen Gesellschaft 40, 498, 2649 (1907); 46, 1 103, 3159 (1913); 47, 3166 (1914)] or by known 
methods using the reaction of phthaJimide potassium with the required halocarboxylic acid. 

The compounds of the general formula (I) prepared by the process of the present invention possess central nerv- 
ous system (CNS) activity, such as anticonvulsive, muscle-relaxant and neuroprotective effects, which can be shown by 
pharmacological tests. 

In the comparative study 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine (U. S. patent 
specification No. 4,614,740, in the following "reference compound"), having similar structure and efficacy as the com- 
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pounds of the invention, was applied as reference compound. As already mentioned in the introduction, this compound 
proved to be Ames-positive in addition to its valuable pharmacological properties. In opposition to this the compounds 
of the present invention proved to be negative in the Ames-test 

The pharmacological effects of the compounds of general formula (I) are presented in Tables 1 to 8. 

5 

Narcosis-potentiating effect in mice 

The narcosis-potentiating effect was tested with 3 oral doses in 10 mice/dose. The ED^ vaJue is the dose prolong- 
ing the narcosis period induced by 50 mg/kg of i.v. sodium hexobarbital to its twofold value in 50 % of the animals in 
10 comparison to the control group treated only with the vehicle. The ED50 values were calculated by the Utchfield-Wil- 
coxon method [J. Pharmacol. Exp. Ther. 26, 99 (1949)]. The results are presented in Table 1 . 



Table 1 



15 


Narcosis potentiating effect in mice 




Compound Example No. 


ED 50 p.o. mg/kg 




Reference compound 


7.4 


20 


15(16) 


3.6 




18 


8.8 




39 


27.5 




42 


7.9 


25 


44 


13.5 




44 


13.5 


- 


45 


4.9 


30 


46 


11.5 




48 


5-8 




49 


9.5 




56 


12.5-25 


35 


60 


4.4 




62 


5.2 




66 


24.0 


40 


69 


15-20 




73 
98 


4.5 
5.8 




107 


6.25-12.5 


45 


108 


«12.5 




109 


«12.5 




115 


7.7 



so 



The data of Table 1 demonstrate that the efficacy of several compounds is similar -or. significantly superior to that of 
the reference compound. Compounds of Examples 15 (16), 45, 60, 73 and 98 proved to be especially potent 

55 Anticonvulsive effect in mice 

The anticonvulsive effec of the compounds was measured by using the electroshock test [Swinyard: J. Pharmacol. 
Exp. Ther. 1Q& 319 (1952)], furthermore by using various chemical agents such as perrtetrazole [Goodman: J. Phar- 
macol. Exp. Ther. m 168 (1953)], strychnine [Roskovski: J. Pharmacol. Exp. Ther. 122, 75 (1960)], bemegride, nico- 
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tine and 4-aminopyridine. The test compounds were orally administered in 3 
The results are presented in Table 2 . 



doses, to 10 male CFLP mice per dose. 



Table 2 









Anticonvulsive effect in mice 




Compound Example No. 


ES 


Perrtetrazole 


*"?U J Isl II III It? CL/CQ (J. O. 


Bemegride 


Nicotine 


4-AP 










mg/kg 








10 


Reference compound 


38 


115 


87 


73 


70 


43 




15(16) 


12.5 


37 


>200 


16 


45 


9 




18 


17.5 


29 










15 


39 


53 


170 


>200 


>200 


>200 


29 




42 


24 


33 


28 


24 


155 


34 




45 


27 


44 


>100 


51 


30-80 


-70 


20 


46 


20 


57 


>100 


70-80 


«100 


25-30 


46 


10.5 


35-40 












49 


25 


53 


>100 


30-35 


45 


28 




60 


24 


62 










25 


62 


12.5 


56 




25-50 








66 


42 


135 


«100 


>100 


100-150 


84 




69 


57 


>100 










30 


73 


16 


62 


50-100 


49 


53 


25 


98 


8.4 


19 


20 


11 


19 


13.5 




107 


23.5 


120 












108 


27 


>100 










35 


109 


21 


>100 












115 


17.1 


23.9 












ES = electroshock 4-AP = 4-aminopyridine 









40 



45 



The above data demonstrate that the anticonvulsive effect of several test compounds (of Examples 15 42 45 46 
73, 98, 107, 108, 109 and 115) is superior to that of the reference compound. .... 

Muscle-relaxant activity in mice 

ioc ?co^t^ laXant 3CtiVity WaS meaSUred in tests - ln Randa,rs indined screen tes * [J- Pharmacol. Exp. Ther 
129, 1 63 (1 960)] the compounds were applied in 3 i.p. doses to 1 0 CFLP mice per dose. The results are shown in Table 
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Table 3 



Inclined screen test in mice 


uompouna example No. 


EDso i.p. mg/kg 


neierence compound 


47 




23.5 


1 Q 
10 


31 


in 

42 


42 


4o 


35 


48 


20.5 


49 


36 


60 


150 


62 


25 


66 


52 


73 


27 


98 


18.0 


107 


>200 


108 


>200 


109 


61 


115 J 


16.1 



The roterod test was used to measure muscular tone and motor coordination [Dunham and Miya: J Am Pharm 
Assoc. £, 208 (1 957)]. The results obtained with the three selected compounds of highest activity and that of the ref- 
35 erence compound are presented in Table 4 . 



Table 4 



Rotarod test In mice 


Compound Example No. 


EDso i-p. mg/kg 


Reference compound 


24 • 


15(16) 


3.7 


42 


8.1 


98 


8.6 



so Tables 3 and 4 demonstrate that several compounds possess strong muscle-relaxant activity (compounds of Exam- 
ples 15. 18, 42. 45, 48. 49, 62. 73, 98 and 115). 

Effect on spinal function 



55 



The effect on spinal function was studied with the most active compound (compound of Example 1 5 or 1 6) and the 
Comm SLsTllTll^BH 5 °" P ° lySynaptiC flexor reflexes in ^ fFarkas ^ K6r P dti: Pharm ' Res - 
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Table 5 





Effect on spina! flexor reflex 


Compound Example No. 


Cumulative doses 
I mg/kg, i.v. 


Inhibition of flexor reflex 

in nor /*ant *\4 a^mImI 

in per cem ot control 


EDsq mg/kg 


Reference compound 










0.25 


1? 






0.5 


30 


0.90 




1.0 


57 


(0.46-1.76) 




2.0 


77 




15(16) 


0.05 


11 






0.1 


19 






0.2 


31 






0.4 


52 


(0.19-0.62) 




0.8 


77 





The effect of the above compounds on the spinal root potentials in cats was tested in spinally immobilized animate 
[Farkas et al.: Neuropharmacology 21 161 (1989)]. V immoDlllzecl an,mals 

The results are presented in Table 6 . 



Table 6 





Effect on spinal root potentials In cats 


Compound 
Example No. 


Inhibition of reflexes in per cent of control 




Cumulative i.v. 
doses mg/kg 


Monosynaptic 
reflex 


Polysynaptic 
reflex 


Dorsal root reflex 


Dorsal root 
potential 


Reference com- 
pound 


0.5 
1.0 


16 
27 


15 
24 


0 
2 


2 
4 


15(16) 


2.0 
0.1 


47 

10 


43 
8 


4 

1 


4 




0.2 


10 


16 


3 


2 




0.4 


32 


29 


5 


4 




0.8 


56 


51 


11 


8 




1.4 


78 


73 


14 


14 



Monosynaptic reflex-inhibiting ED 50 values: 

Reference compound: 2.20 (1.02-4.75) mg/kg, i.v 
Compound No. 15 (16): 2.30 (1.06-5.01) mg/kg, i.v. 

Polysynaptic reflex-inhibiting ED^ values: 

Reference compound: 0.60 (0.32-1.13) mg/kg, i.v. 
Compound No. 15 (16): 0.73 (0.39-1.37) mg/kg, i.v. 
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Electrophysiological tests 



™ ^ e 'I*^ °" thefi6,d ^ e ^ als induced bv e,e * ri c stimulation in surviving rat neocortex slices in vitro 
[Fletcher et ah, Br. J. Pharmacology 25, 585 (1 988)] are summarized in Table 7 . 



Table 7 



15 



20 



Inhibition of field potentials induced in rat neocortex slices 


Compound Example No. 


Concentration \iM 


Inhibition of induced field 


ICsofiM 






potentials in % of control 


Reference compound 


10 


22 






20 


39 






40 


62 


30.0 




80 


73 






10 


30 






20 


47 






40 


69 


21.5 




80 


82 





30 



35 



The non-NMDA (quisqualate) antagonist effect was tested in rat neocortex slices by using the method of Harrison 
and S.mmonds [Br. J. Pharmacol. §4, 381 (1981)]. In rat neocortex slices the DC-potential changes induced by quis- 
qualate perfusion were dose-dependently inhibited by the reference compound in the concentration range of 1 0-50 uM 
At the concenfrat.on defined, the compound of Example 15 (16) proved to be twice as active as the reference com- 
pound in inhibiting the response to the 2-minute perfusion with 10 fiM of quisqualate. However, both molecules failed to 
affect the responses induced by NMDA. Accordingly, the compound of Example 15 (16) can be considered to be a 
selective, non-NMDA but quisqualate-type excitatory amino acid antagonist. 

Acute toxicity in rats 

Acute toxicity data obtained in rats are summarized in Table 8 . 



Table 8 



40 



45 



50 



55 



Acute toxicity In rats 


Compound Example No. 


Sex 


Route of administration 


LD 50 mg/kg 


15(16) 


Male 


i.p. 


145(128-163.1) 




Male 


p.o. 


«200 




Female 


i.p. 


140(122-161) 




Female 


p.o. 


235(190-291) 




Male 


i.p. 


155(109.9-218.5) 




Male 


p.o. 


>600 




Female 


i.p. 


180(156.5-207.0) 




Female 


p.o. 


>600 



At toxic dose levels the compounds induced a dose-dependent muscle tone reduction, ataxia, adynamia, and loss 
of the righting reflex. The cause of mortality was respiratory insufficiency developing within 1 to 2 hours after i p admin- 
istration and within 1 0 to 20 hours after oral application. 
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Based on the above pharmacological results, the compounds of general formula (I) according to the invention pos- 
sess significant anticonvulsive, muscle-relaxant and excitatory amino acid-antagonist (neuroprotective) effects Thus 
they are therapeutically useful for the treatment of epilepsy as well as various diseases connected with spasms of the 
skeletal musculature and cerebral ischaemia (stroke). 

The invention also relates to pharmaceutical compositions containing compounds of general formula (I) or pharma- 
ceutical^ acceptable acid-addition salts thereof as active ingredients as well as to the preparation of these composi- 
tions. 

For therapeutical use, the active compounds according to the invention are suitably formulated to pharmaceutical 
compositions by admixing them with commonly used nontoxic, inert, solid or liquid pharmaceutical carriers and/or aux- 
iliary materials useful for enteral or parenteral administration. As earners, e.g. water, gelatine, lactose starch pectin 
magnesium stearate, stearic acid, talc or vegetable oils can be used. As auxuliary materials, e.g. preservatives and wet- 
ting as well as emulsifying, dispersing and aromatizing agents and buffers can be employed. 

By using the above-mentioned carriers and auxiliary materials, the active agents of the invention may be trans- 
formed to the usual pharmaceutical compositions, e.g. to solid compositions (such as tablets, capsules, pills or suppos- 
itones) or liquid compositions (such as aqueous or oily sulutions, suspensions, emulsions or syrups) as well as to 
injectable solutions, suspensions or emulsions. 

For therapeutical purposes, the daily dose of the compounds of the invention amounts commonly to 0 2-1 5 mg/kg 
of body weight which is administered daily, optionally divided to several doses. * ~ 

Based on the above facts, the present invention also provides: 

- a method of blocking one or more excitatory amino acid receptors in mammals. This method comprises adminis- 
tering to a mammal in need of such treatment a pharmaceutical^ effective amount of the general formula (I)* 

- a method of treating epilepsy in mammals. This method comprises administering to the mammal in need of such 
treatment an antiepileptic amount of a compound of the general formula (I); 

- a method of treating spasms of the skeletal musculature in mammals. This method comprises administering to the 
mammal in need of such treatment a muscle-relaxing amount of a compound of the general formula (I): 

- a method of treating cerebral ischaemia (stroke) in mammals. This method comprises administering to the mammal 
in need of such treatment a pharmaceutical^ effective amount of a compound of the general formula (I). 

The compounds prepared by the process of the invention were identified by elementary analysis, their purity and 
structure were controlled and confirmed by thin-layer chromatography, IR, 1 H-NMR, 13 C-NMR and mass spectrometry 
The invention is illustrated in detail by the following non-limiting Examples. 

Example 1 

H4-Dia<^laminophenyl)-3-acetyl-^ 

2.93 g (0.01 moQ of 1 -(4-aminophenyl)-4-metriyl-7,8-methylenedioxy-5H-2,3-ben2odia2epine were ref luxed with 20 
ml of acetic anhydride for 6 hours. The solution was evaporated at reduced pressure, the residue was taken up in 2x20 
ml of anhydrous ethanol, the solution was repeatedly evaporated and the resulting residue of 4.55 g was submitted to 
column chromatography (adsorbent: Kieselgel 60, eluant: ethyl acetate - benzene 4:1). The raw product was triturated 
with 20 ml of hot isopropanol to yield 1 .44 g (34.4 %) of the aimed product, m.p. 240-245 °C (slight decomp.). 
C23H21N3O5 = 419.445 

Example 2 

1-(4-Formylaminophenyl)^methyl-7,8-methylenedioxy.5H.2,3-benzodiazepine 

3.0 g (10.2 mmol) of 1-(4-aminop^enyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine were dissolved in 
160 ml of dichloromethane and first 2.75 g (13.3 mmol) of dicyclohexylcarbodiimide, then 0.51 ml (13 3 mmol) of 100 
% formic acid were added and the reaction mixture was stirred for 2 hours at room temperature. The precipitated N f\T- 
dicyclohexylurea was filtered, the filtrate was exracted with 2x30 ml of 10 % aqueous sodium carbonate solution then 
with 2x30 ml of distilled water, the organic layer was dried and evaporated at reduced pressure. The residue was dis- 
solved in ethyl acetate, filtered and evaporated under reduced pressure. The resulting raw product was recrystallized 
from 20 ml of 50 % ethanol to yield 2.93 g (89.3 %) of the aimed product, m.p. 152-154 'C (slight decomp ) 
C 18 H 15 N 303 = 321.342 
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Examples 3 to 7 

The compounds of Examples 3 to 7 were prepared by the process described in Example 2. 
5 Example 3 

1 -(4^yanoacetylaminophenyl)^m 

C 2oHi 6 N 4 0 3 = 360.380, m.p.: 241-243 °C (decomp.). 

w 

Example 4 

1 -(4-Methoxya<*tylaminophenyl)^m 

15 C 20 H 19 N 3 O 4 = 365.396, m.p. : 203-205 °C 
Example 5 

1-(4.Valerylaminophenyl}-4-methyl-7 I 8-methylenedloxy-5H-2,3-benzodiazeplne 

C22H23N3O3 = 377.450. m.p.: 217-219 °C (decomp.). 
Example 6 
25 1-(4-Phenylacetylamlnophenyl)^m 

C 25 H 21 N 3 0 3 = 411.467, m.p.: 245-247 °C (decomp.). 
Example 7 

30 

1-(4-Cyclopropanecarbonylaminophenyl)-4-methyl-7,8-methyienedioxy-5H-2,3-benzodla2epine 

C 21 H 19 N 3 03 = 361.407, m.p.: 260-262 »C (decomp.). 
35 Example 8 

1-(4-AcetyIaminophenyl)^methyl-7,8^ethylenedioxy-5H-2 l 3-benzodlazepine 

10 g (34 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine were stirred for 3 hours 
40 with 100 ml of acetic anhydride. The crystals formed were filtered, washed with 5x10 ml Of anhydrous ethanol and 
dried, yielding 9.2 g of raw product, m.p. 252-254 «C (decomp.). This product was treated with 45 ml of hot 99.5 % eth- 
anol. After cooling the crystals were filtered, washed with 3x10 ml of ethanol and dried to give 8 68 g (76 1 %) of the 
aimed product, rap.: 256-258 °C (decomp.). 
C 19 H 17 N 3 0 3 = 335.369 

45 

Example 9 

1-(4-Propionylamlnophenyl)-4-methy|.7,8-methylenedloxy-5H-2,3-benzodlazepine 

so C 20 H 19 N 3 O 3 = 349.396, m.p. : 228-230 °C (decomp.). 

It was prepared by the process described in Example 8. 

Example 10 

55 1-(4-Pivaloylaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazeplne 

1 .56 ml (1 1 .2 mmol) of triethylamine and 1 .38 ml (1 1 .2 mmol) of pivaloyl chloride were added to a solution of 3 g 
(10.2 mmol) of 1-(4-aminophenyf)-4-methyl-7,8-methylenedioxy.5H-2,3-benzodiazepine in 160 ml of dichloromethane 
and the reaction mixture was stirred at 25 "C for one hour. The precipitate formed was filtered, washed with 3x5 ml of 
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dichloromethane. then with 3x20 ml of water and dried to yield 1 .59 g of pure product, m.p. 225-227 'C (decomp ) The 
°™r Porton of the product was isolated from the organic phase. The filtrate was extracted with 3x20 ml of water, then 
with 3x15 ml of 4 % aqueous sodium hydroxide solution, finally with 2x30 ml of water. The organic layer was subse- 
quently dried and evaporated under reduced pressure. The crystalline residue was combined with the former product 
of 1 .59 g and suspended in 20 ml of hot ethanol. The product was filtered after cooling, washed with 3x3 ml of ethanol 
and dried to yield 3.38 g (87.8 %) of the pure product, m.p.: 225-227 <>C (decomp ) 
C22H23N 3 03 = 377.450 



Example 11 



l-(4-Benzoylamlnophenyl)-4-methyl-7 I 8-methylenedloxy-5H-2,3-benzodia2eplne 

1.0 ml (15 mmol) of benzoyl chloride and 2.1 ml (15 mmol) of triethylamine were added to a solution of 4 g (13 6 
mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2.3-benzodiazepine in dichloromethane and the reaction 
mixture was stirred at 25 °C for 24 hours. The solution was extracted with 3x30 ml of water. 3x20 ml of a 4 % aqueous 
sodium hydroxide solution and finally with 2x30 ml of distilled water. The organic layer was dried, evaporated under 
reduced pressure, then the crystalline residue was treated with 20 ml of hot ethanol to obtain 3.97 g of raw product m p 
242-243 °C. This raw product was repeatedly treated with 20 ml of hot ethanol. next day it was filtered at 0-5 "C washed 
with 3x3 ml of ethanol and dried at 100 «C to yield 3.85 g (71.3 %) of the pure aimed product. m.p. 246--247 «C 
(decomp.). 

C24H 19 N 3 03 = 397.40 



Example 12 



1 -(4-Palmrtoylaminopheny1)^methy^^^ 

By following the process described In Example 11 . with recrystallization of the raw product from 50 % ethanol the 
pure aimed product was obtained, m.p. 1 38-1 40 °C. 
C33H45N 3 0 3 = 531.747 



Example 13 



1-(4-Phenylcarbamoylaminophenyl)^ 

0.22 ml (2.04 mmol) of phenyl isocyanate was added to a solution of 0.50 g (1.7 mmol) of 1-(4-aminophenyl)-4. 
methyl-J.S-methylenedioxy-SH^.S-benzodiazepine in 4 ml of dimethylformamide and the reaction mixture was stirred 
at 25 °C for one hour. Then it was diluted with 20 ml of diethyl ether and filtered at 5 °C. The crystals were washed with 
2x5 ml of diethyl ether and dried at 60-100 °C. The resulting 0.70 g of raw product, m.p. 239-240 °C (sintering at 180 
°C) was refluxed in 15 ml of ethanol. filtered after cooling, washed wtih 3x1 ml of ethanol and dried at 100 °C to yield 
0.55 g (78.6 %) of the aimed product, rap. 240-241 °C (decomp ) 
C 2 4H2oN 4 03 = 412.456 



Example 14 



1 -[4-(4-Carboxybutyrylamino)phen^^ 

A solution of 0.50 g (1 .7 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepin in 30 ml 
of anhydrous dichloromethane was stirred with 0.18 g (1.87 mmol) of glutaric acid anhydride at 20-25 °C for 6 hours 
Next day the crystals formed were filtered at 0-5 °C. washed with 3x2 ml of dichloromethane and dried at 60-80 °C to 
give 0.60 g (87.0 %) of the pure aimed product, m.p. 225-227 °C (decomp ) 
C 2 2H2iN 3 05 = 407.434 



Example 15 



1 -(4-Aminophenyl)-3-acetyl-4-methyl^ 

To a solution of 3.58 g (12.1 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2 3-benzo- 
d.azepine in 1 00 ml of chloroform first 1 .68 ml (1 2. 1 mmol) of triethylamine, then under constant ice-cooling and stirring 
1 .1 5 ml (12.1 mmol) of acetic anhydride were added. Stirring was continued for additional 2 hours, then the solution was 
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extracted with 3x100 ml of water, the organic layer was dried and evaporated under reduced pressure. The crystalline 
residue was recrystallized from 40 ml of isopropanol to obtain 3.50 g (85.7 %) of the aimed product, m.p. 220-222 °C 
After repeated recrystallization the m.p. increased to 223-225 °C. 
C 19 H 19 N 3 0 3 = 337.385 

Hydrochloride: (C 19 H 2 oN 3 03)CI = 373.850. rap.: 248-252 °C (decomp.). 
Example 16 

1-(4-AmInophenyO-3-acetyl-4-methyl-7>me^ 

To a suspension of 1.91 g (5.37 mmol) of 1-(4-nrtrophenyfl-3-ace^ 
2,3-benzodiazepine (product of Example 27) in 40 ml of methanol about 0.2 g of Raney nickel catalyst and 1 4 ml (28 
mmol) of 1 00 % hydrazine hydrate were added, then the reaction mixture was stirred at 20-25 °C for one hour. The start- 
ing nitro derivative was dissolved within 10-20 minutes. After filtering the filtrate was evaporated under reduced pres- 
sure, the white crystalline residue was washed with 30 ml of distilled water onto a filter, it was washed with 3x10 ml of 
distilled water and dried at 100 °C to give 1.50 g of a raw product, m.p. 218-220 °C. This raw product was purified by 
treating with 1 2 ml of hot isopropanol. After cooling it was filtered at 5 °C. washed with 3x1 ml of isopropanol and dried 
at 100 'C to yield 1 .40 g (77.35 %) of a white crystalline powder, rn.pt 221-223 *C. On the basis of analyses and spectra 
it was identical to the product of Example 1 5 obtained by a different process. 

Example 17 to 25 

The process described in Example 16 was followed for preparing other 1 -(4-aminopheny1)-3-R-4-methyi-7 8-meth- 
ylenedioxy-3.4-dihydro-5H-2 t 3-benzodiazepines of the general formula (I). The data of the products prepared are pre- 
sented in Tab!e_9. K 



Table 9 



Products of the general formula (1) wherein R 2 = 
CH 3 and R 1 = R 3 = R 4 = H 


Example No. 


R 


M.p. «C 


17 


Trifluoroacetyl 


215-217 


18 


Propionyl 


211-213 


19 


Valeryl 


178-180 


20 


Pivaloyl 


233-235 (d) 


21 


Benzoyl 


220-222 


22 


Phenylacetyl 


220-221 


23 


Cyclopropylcarbonyl 


138-140 


24 


Cyanoacetyl 


123-126 


25 


Methoxyacetyl 


125-127 



(d) = decomposition 



The new nitro compounds of the general formula (V), wherein R = H or acyl group, used in the preparation of prod- 
ucts of Examples 1 6 to 25. can be prepared by processes described in Examples 26 to 36. 

Example 26 

1-(4-Nitrophenyl)^methyl-7^ 

To a suspension of 5.0 g (15.5 mmol) of the known 1-(4-nitrophenyl)-4-methyl-7.8-methylenedioxy-5H-2 3-benzo- 
diazepine (French patent specification No. 85.09793) in 380 ml of ethanol first 22.5 ml (0.278 mol) of concentrated 
hydrochloric acid were added at constant stirring whereupon a solution was formed within a few minutes, then 1 1 5 g 
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(0.3 mole) of sodium borohydride were charged into the solution portionwise during 30 minutes. Stirring was continued 
for 15 minutes, then the orange-coloured precipitate formed was filtered and extracted on the filter with 4x30 ml of chlo- 
25 m2^^ ne ?jyiTl m <il,ra,e 6va P° rated under reduc «* P^ure, the crystalline residue was brought 

,li !°° "* ^ dlSt " led Water> then washed wHh 3x20 of distilled water and dried at 80-100 »C to yield 4 90 
g (97.2 %) of the aimed product m.p.: 1 62- 1 64 °C. 

Ci7H 1s N 3 04 s 325.331 
Example 27 

1-(4-Nitrophenyl)-3-acetyM-meth^ 

s A fu° 9 i!' 15 .^" 1 ? 0 P0rti0n 01 *" P"*" 01 of Exam P |e 26 was stirred with 10 ml of acetic anhydride at 25 'C for 3 

ElL «X J vOZ? W ? er ^ add " d and the *** was continued for one nour - ™ e yellow precipitate 
formed was f iltered, washed with 3x10 ml of distilled water and dried at 80-100 «C to obtain 2.6 g of raw product After 
is recrystall.zat.on from 10 ml of ethanol 1.94 g (85.8 %) of the aimed product were obtained m p 140-142 «C 
C 19 H, 7 N 3 05 = 367.369 ' 

Example 28 

1-(4-Nitrophenyl)-3-trifluoro 

0 75 ffitm^il 5 ^? 1 L mm ? "f?"/ *! pr0dUCt ° f Examp ' e 26 in 30 ^ 01 anhydrous dchloromethane 
0.75 ml (5.3 mrnoO of tnfluoroacetic acd anhydr.de and 0.75 ml (5.3 mrnof) of triethylamine were added and the reaction 

■nocture was stirred at 25 -C for 3 noun. Subsequently, the mixture was extracted with 3x20 ml of water and the oSc 
SSJTiiS Reduced PrSSSUre - 7116 CrySta " ine resWue ww trMtod with 15 ml of hot ethanol. 

~ ?f S W * 3X i m ' * 6,113,101 and * ied at 8 °- 100 ° C t0 y ieW 184 9 P4-85 %) of the aimed compound 

asabnghtyellowcrystallineproduct.m.p.:165-167°C(decomp) 

C 19 H 14 F3N30 5 = 421.339 

30 Example 29 

1-(4-NitrophenyI)-3-|xopionyl^methyl-7 I 8-methylenedioxy-3 I 4-dihydro-5H-2 > 3-benzodiazepi 

« , u 1 54 9 J 4 ' 7 mm0l) P ° rtion 0f 1,18 product of Exam P |e 26 was stirred with 8 ml of propionic acid anhydride at 25 »C 
for3 ^then30mlofdiethy.etherwereaddedar^mesolutionwaskeptat0^^ 

C2oH 19 N 3 05 = 381.396 
40 Example 30 

1-(4-Nitrophenyl)-3-valeiyl-4-meth^ 

4 7sl°m S mmni; 2 S^* 7 ? T$- ^ ° f Examp,e 26 in 40 ml <* anh V drous dichloromethane 

4.75 g (23 mmol) of d.cyclohexylcaibod..mde and 2.88 g (23 mmol) of n-valeric acid were added and the reaction mix- 

ture was maintained at 25 «C under intermittent stirring for 24 hours. Then the N.N'-dicyclohexylurea formed as by-prod- 

wlTdeS ^ rJT^^^ ^ PreSSUre ' the reSidue Was 2x40 ml of disS 

Z'J^T?^ Wet Pr0duct W3S left t0 solidi, y under 50 ml of 50 % ethanol. The solid compound was filtered 

2S3.^w° 1 ? 50 % H e S n °' ""J 1- 8t 80 ' C 1,16 r3W Dr0duCt was recrystXed from 24 mllf 

ethanol and the crystals were dried at 100 -C to yield 2.20 g (70 %) of the aimed product as a yellow powder. m.p, 145- 

C22H23N 3 05 = 409.450 
Example 31 

1-(4-Nitrophenyl).3-pivaloyl-4-methy|.7^-methylenedloxy.3,4^ihydro-5H-2,3-benzodiazepine 

dride By i eSftl^l^T des ^ ib ^" Exam P |e 28 but applying pivaloyl chloride insted of trifluoroacetic acid anhy- 
ande. 1.68 g (89.4%) of the aimed product were obtained. m.p.: 164-166 °C. 
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C2 2 H23N 3 05 = 409.450 
Example 32 

1-(4^ifrophenyl)-3-benzoyl^ 

By following the process described in Example 31 but using benzoyl chloride as acyl chloride 1 72 g (86 9 %) of 
an ochre yellow product were obtained, m.p. : 222-224 °C (decomp ) 
C 2 4H 19 N 3 0 5 = 429.440 

Example 33 

l-(4-Nftrophenyl)-3-phenyla^ 

By following the process described in Example 30 but using 50 % of the calculated molar amount of dicyclohexyl- 
carbodiimide and phenylacetic acid, a bright yellow product was obtained m p ■ 193-195 °C 
C25H2iN 3 0 5 = 443.467 

Examples 34 to 36 

The products of Examples 34 to 36 were obtained by following the process described in Examle 33 and using the 
respective acid components. 

Example 34 

1-(4^itrophenyl)-3.cyclopro 

M.p.: 225-228 °C (decomp.). 
C 2 iH 19 N 3 0 5 = 393.407 

Example 35 

1-(4-Nitrophenyl)-3-cyanoac^ 

35 M.p.: 185-188 °C 

C20H16N4O5 = 392.380 

Example 36 
40 H4-Nitrophenyl)-3-methoxy^^ 

M.p.: 187-189 *C . ^ 

C 20 H 19 N 3 O 6 = 397.396 

45 Example 37 

1 -(4.Nitrophenyl).3-(4<arbo^ 

By using the product of Example 26 as starting material and performing the acylation according to Example 14 with 
so glutanci acid anhydride, finally recrystallizing the raw product from ethanol the pure aimed product was obtained m p ■ 
148-150 6 C. ' 
C 22 H 21 N 3 07 = 439.434 

Example 38 

1-(4.AminophenyO-3-phenylcarba^ 

To a solution of 0.70 g (2.3 mmol) of 1 -(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2 ^benzodi- 
azepine in 10 ml of anhydrous benzene 0.24 ml (2.3 mmol) of phenyl isocyanate was added and the reaction mixture 
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was ref luxed for one hour. Thereafter the solution was evaporated under reduced pressure and the amorphous residue 
was mixed with 20 mi of hot 50 % ethanoi. The suspension was cooled to 0 °C and ffltered to yield 0.76 g of a raw prod- 
uct m.p. 190-200 °C. After recrystallization from 99.5% ethano! and trituration with ethyl acetate the aimed compound 
melts at 207-209 °C. 
C24H22N 4 03 = 414.472 

The preparation of the starting material of this example was described in the Hungarian patent specification No. 
198,494. However, the compound may also be prepared by a new method according to the process of Example 16, by 
using the compound of Example 26 as starting material to give excellent yields (84 %). The raw product may be recrys- 
tallized from 50 % ethanoi, m.p.: 1 18-120 °C. 

Example 39 

1-(4-Diacetylaminophenyl)-3-acetyl-^ 

2.0 g (6.7 mmol) of W4-aminophenyH-methyl-7,8-methylen^ were 
ref luxed with 40 ml of acetic anhydride for 3 hours, then it was evaporated to dryness under reduced pressure. The crys- 
talline residue was transferred with 25 ml of water to a filter and washed with 5x3 ml of water. After drying 2.79 g of the 
raw triacetyl derivative were obtained. After washing with 20 ml of isopropanol and drying at 1 00 °C 2.39 g (84.6 %) of 
the pure aimed product were obtained, m.p. 224-227 °C. 
C23H23N3O5.* 421.461 

Example 40 

N 1 -[4-(3-Acetyl-4-methyl^ 

0.70 g (2 mmol) of the product of Example 15 was dissolved in benzene dehydrated over calcium hydride, 0.3 ml 
(5 mmol) of methyl isocyanate was added and the reaction mixture was stirred at 50 °C for 4 hours. The crystals'formed 
after coling were filtered, washed with 3x3 ml of benzene, then triturated with 20 mi of hot benzene. The hot mixture was 
filtered, the precipitate was washed with 3x3 ml of benzene and dried to give 0.65 g (79.6 %) of the aimed product m p ■ 
168-170 °C (decomp.). 
C 2 iH22N 4 04 = 394.439 

Example 41 

N^4-(3-Acetyl-4-methyl-7£-methylen^^ 

By following the process described in Example 40 but using phenyl isocyanate instead of methyl isocyanate, reflux- 
ing the reaction mixture for 10 hours, evaporating it under reduced pressure, then suspending the residue first in 50 ml 
of diethyl ether and then in 15 ml of ethyl acetate, 0.69 g (75.7 %) of the aimed product was obtained, m.p: 184-186 °C 
(decomp.). 

c 2 6H 2 4N 4 04:=r 456.510 
Example 42 

1-(4-AcetylamlnophenyD-3-a<*tyl-4-^^ 

1.3 g (4.4 mmol) of H4-aminophenyl)-3-acetyl-4-methyl-7,8-m^ 
were stirred at 20-25 °C with 5 ml of acetic anhydride for one hour, then the yellow solution was poured into 100 g of 
ice-water and stirred until the decomposition of the excess anhydride became complete. The precipitate formed was fil- 
tered, washed with 3x1 0 ml of distilled water and dried to give 1 .6 g of raw product. After recrystallization from 20 ml of 
benzene 1.50 g (89.85 %) of the aimed product were obtained, m.p.: 158-160 °C (decomp ) 
C2iH 21 N 3 04 = 379.423 

Example 43 

1 -(4-Formy laminophenyl)-3-f ormy^ 

To 6.0 ml (0. 1 04 mo!) of acetic anhydride 3.0 ml (0.08 mol) of 1 00 % formic acid were added dropwise at 0 °C during 
5 minutes while constant stirring. The stirring was continued at 50 °C for 15 minutes. Thereafter 1 g (3.3 mmol) of 1«(4- 
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aminopheny0-4-methy!-7,8-methylenedioxy-3^ was added to the thus-prepared 

mixed anhydride. The reaction mixture was stirred at 25 °C for 1.5 hours, then poured into ice-water, the precipitate 
formed was filtered, washed with 4x5 ml of distilled water and dried at 80 °C to give 0.80 g of raw product. After crys- 
tallization from 3 ml of ethyl acetate 0.65 g (56.2 %) of the aimed product was obtained, m.p.: 193-195 °C. 
C 19 H 17 N 3 0 4 = 351.369 

Example 44 

1-(4-Trffluoroacetylaminophenyl^3-trifto^ 
azepine 

1.48 g (5 mmol) of l-(4-aminophenyl)-4-methyl-7£ were dis- 

solved in 30 ml of anhydrous chloroform, then 2.1 ml (15 mmol) of triethylamine and at 20-25 °C 2.12 ml (15 mmol) of 
trtf luoroacetic anhydride were added and the reaction mixture was stirred for 2.5 hours, then extracted first with 2x30 ml 
of water and thereafter with 20 ml of 5 % hydrochloric acid. The organic layer was dried over anhydrous sodium sulfate, 
evaporated under reduced pressure and the amorphous residue was recrystallized from 10 ml of 70 % ethanol to give 
1 .41 g (57.9 %) of the aimed diacyi derivative, m.p. 177-1 78 °C. 
C2iH 15 F 6 N 3 04 = 487.363 

Example 45 

1-(4-Propicmylaminophenyl)-3-propiony^ 

The process described in Example 44 was followed, except that 1 1 .2 mmol of both triethylamine and propionic acid 
anhydride were used and the crystalline residue was recrystallized first from 15 ml of 50 % ethanol, then from 1 1 .5 ml 
of 99 % ethanol to give 2.48 g (60.9 %) of the aimed product, m.p.: 152-154 °C. 

023*25^04 = 407.477 

Examples 46 to 65 

Other diacyi derivatives of the general formula (I), wherein R = acyl group, R 1 = R 3 = H, R 2 = CH 3 and R 4 = acyl 
group, where R and R 4 are the same or different are presented in Table 10. These compounds were prepared partly 
from compounds of the general formula (III), wherein R * R 1 = * R 3 = H and R 4 = acyl group; and partly from new com- 
pounds of the general formula (I), wherein R = acyl group, R 1 = R 3 = = R 4 = H and R 2 = CH 3 , according to processes 
defined in the preceding examples. 

The preparation of starting substances of general formula (III), wherein R = R 1 = R 3 = H and R 4 = acyl group is illus- 
trated in detail below on the derivative bearing acetyl group as R 4 : 

1-(4«Acetylaminophenyl}^methyl-7,8^ 

Method A) 

To a solution containing 6.0 g (20 mmol) 1 -(4-amino-phenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-ben- 
zodiazepine in 30 ml of ethyl acetate 1.38 ml (21 mmol) of methanesulfonic acid were added. The crystalline precipitate 
was filtered and washed with 5 x 5 ml of ethyl acetate. The dry weight of the product was 7.37 g, m.p.: it sintered above 
1 90 °C and weakly decomposed at 2 1 0-2 1 2 °C. The thus-obtained methanesulfonate salt of the starting substance was 
acetyiated as follows: 

7.37 g of the powdered salt were suspended in 1 10 ml of acetic anhydride, the suspension was stirred at room 
temperature for 2 hours, then the crystalline precipitate was filtered, washed with 5 x 10 ml of ethyl acetate and dried to 
give 6.54 g of methanesulfonate salt of the target compound, m.p. 240-241 °C (with decomposition). 

The base was liberated from the methanesulfonate salt of the target compound e.g. in the following way: 6.54 g of 
salt were dissolved in 90 ml of water, the solution was clarified by charcoal, then 3.6 g of sodium hydrogen carbonate 
were portionwise added to the clear solution. The precipitate was filtered, washed with 5 x 10 ml of water and dried to 
obtain 5.54 g of crude product. After recrystallization from 130 mi of isopropanol, 3.1 1 g (yield 46 %) of product were 
obtained, m.p.: 221 -223 °C (weak decomposition), the melting point of which increased to 223-225 °C after digesting 
with 15 ml of hot benzene. 
C 19 H 19 N 3 0 3 = 337.385 

The hydrochloride saft decomposed at 262-264 °C. 
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Method B) 

After dissolving 15.0 g (44.7 mmol) of H4-acetylamirK>phenyH-^^ 
azepine in 150 ml of pyridine under mild heating, 10.2 g (0.269 mol) of sodium borohydride were added and the mixture 
was stirred on an oil bath at a temperature of 100 °C for 5 hours. Then the reaction mixture was cooled to about 25 °C, 
150 ml of water were dropwise added under continuous stirring during 20 minutes, thereafter a mixture containing 180 
ml of concentrated hydrochloric acid and 265 ml of water was added while cooling with ice-water. A yellowish suspen- 
sion was formed. The precipitate was filtered, washed with 5 x 20 ml of water and dried to yield 15.2 g of salt. m.p. above 
250 °C. In order to liberate the base, this salt was suspended in 1 50 ml of 50 % ethanol and then 5.7 g of sodium hydro- 
gen carbonate were portionwise added while stirring. The thus-formed suspension was filtered after 30 minutes, 
washed successively with 3 x 10 ml of 50 % ethanol. 5 x 20 ml of water, finally with 20 ml of 50 % ethanol and dried to 
obtain 10.95 g of a crude product m.p.: 218-220 °C (weak decomposition). After digesting this crude product with 50 
ml of hot isopropanol and then with 100 ml of hot 99.5 % ethanol. 8.63 g (57.2 %) of the aimed compound were 
obtained, m.p. : 220-222 °C (weak decomposition). 

Physical characteristics of other 1-(4-acylamino-phenyl)-4-methyl-7.8-methylenedioxy-3.4Kiihydro-5H-2 3 -benzo- 
diazepine are as follows: 



R 4 -Analogue 


M.p. °C 


Propionyl 
Benzoyl 
Phenylacetyl 
Pivaloyl 


237-239 

247-248 (decomp.) 
213-215 (decomp.) 
132-135 (decomp.) 
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Table 10 



£ 


Compi 


aunds of the general formula (1), wherein R 1 = R 3 = H, R z = CH* R and R 4 are acyl groups 




Example No. 


n 


R* 


Starting material Exam- 
nip Nn 


Process of 
example no. 


M.p. °C 




46 


COCH 3 


CHO 


15(16) 




142-144 


10 


47 


COCF3 


COCH3 


(III) R 4 = COCH> 


OR AA 
£.0, 44 


212-214 




48 


COCH3 


COCoHc 

! ^ O 


15(16) 


OR AA 


1O0-107 




49 


COC 2 H 5 


COCH3 


(III) R 4 = COCHo 


CO, 44 


168-170 




50 


COCH3 


CO-C(CHoh 

wyvi '3/3 


15 Mfi^ 


31 


201-203 


15 


51 


CO-C(CH 3 ) 3 


COCH3 


fun r 4 - rnpM* 


3 1 


138-140 




52 


COCH3 


COOH2-OCH3 


15 MR} 


2, 30 


118-120 




53 


CO-CH 2 «OCH 3 


COCH3 


(III) R 4 -COHH« 


2, 30 


136-138 (d) 


20 


54 


COCH3 


CO-CH 2 -CN 


15 (16) 




149-151 (d) 




55 


CO-CH 2 -CN 


COCH3 


(III) R 4 = COCHo 


c, oU 


128-130 (d) 




56 


CO-C 6 H 5 


COCH3 


(III) R 4 = COCH^ 


Q1 
Of 


154-156 


25 


57 


COCH3 


CO-C 6 H 5 


15 (16^ 


31 


214-216 


58 


CO-fCH^-COOH 


COCH3 


(lll),R 4 =COCH 3 


14 


172-174 




59 


COCH3 


CO-(CH 2 ) 3 -COOH 


15(16) 


14 


210-212 (d) 




60 


CHO 


COC 2 H 5 


(III). R 4 = COQjHs 


2 


185-187 


30 


61 


CHO 


CO-C(CH 3 ) 3 


(III), R 4 = CO-C(CH 3 ) 3 


2 


220-221 (d) 




62 


COCH3 


COCF3 


15(16) 


28 


150-152 (d) 




63 


CHO 


CO-C 6 H 5 


(III). R 4 = CO-C 6 H 5 


2 


202-203 (d) 


35 


64 


COCH3 


CO-CH 2 -C 6 H 5 


(lll).R 4 =CO-CH 2 -C 6 H5 


2 


135-137 


65 


COC2H5 


CHO 


» 


2 


140-141 (d) 



(d) = decomposition 



40 



45 



SO 



55 



Example 66 

1-(4^lycylaminophenylH-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

To a suspension of 2.89 g (5.97 mmol) of 1 -(4-phthaloylgly(ylaminophenyl)^methyl-7.8-methylenedioxy-5H-2 3- 
benzodiazep.ne (Example 79) in 50 ml of methanol 0.6 ml (1 1 .9 mmol) of 100 % hydrazine hydrate was added and the 
mixture was refluxed for 2 hours. The reaction mixture was cooled, evaporated under reduced pressure, the partially 
crystalline residue was mixed with 40 ml of dichloromethane. filtered and the by-product was washed with 2x10 ml of 
dichloromethane. The solution was extracted with 3x15 ml of 5 % hydrochloric acid, the aqueous layer was made alka- 
line with 24 ml of aqueous 10 % sodium hydroxide, the precipitate formed was filtered, washed with 3x10 ml of distilled 
water and dried at 100 «C to obtain 1.67 g of raw product. After recrystallization from 73 ml of ethanol 1.50 g (71 8 %) 
of the aimed product were obtained, m.p.: 223-225 °C. 
C 19 H 18 N 4 0 3 = 350.385 

Examples 67 to 78 

Other compounds of the general formula (I), wherein R 2 * CH 3 . R3 = H. and some of their acid addition salts pre- 
pared by the process of Example 66. are presented in Table 11 The salts were prepared by known methods. 
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Table 1 1 



5 


Pvsrnnlo Kin 
L-Adliipic INU. 


n 


d1 
n 


R 


Example No. 

\j* w tcu ui iy 


ft ft n,/^l # _ !■ \ » 

M.p. °C (salt) mate- 

rial 

1 IcU 




ft7 






GO-(CH 2 ) 3 -NH 2 


80 


198-200 (d) 




68 






DL-CO-CH(CH3)-NH 2 


81 


155-157 (d) 


10 


69 


- 


- 


DL-CO-CH(CH 3 )-NH 2 


68 


217-219 (d) (H-Fu) 




70 


CO-CH 2 -NH 2 


H 


H 


82 


150-155 




71 


CO-CH 2 -NH 2 


H 


H 


70 


190-193 (d) (H-Fu) 




72 


DL -CO-CH(CH 3 )- 


H 


H 


84 


193-195 (H-Fu 210- 


15 




NH 2 








213(d)] 




73 


COCH 3 


H 


CO-CH 2 -NH 2 


88 


210-211 (d) (HCI) 














[base 230-232 (d)] 




74 


CO-CH 2 -NH 2 


H 


COCH3 


89 


210-212 (d) 


20 


75 


CO-(CH2) 3 -NH 2 


H 


COCH3 


90 


154-156 (d)(Fu) 




76 


(H-Fu), COCH3 


H 


DL-CO-CH(CH3)-NH 2 


91 


222-223 (d) (H-Fu) 




77 


DL-CO-CH(CH 3 )- 


H 


COCH 3 


92 


218-220 (d) 






NH 2 








25 


78 


CO-CH 2 -NH 2 


H 


CO-CH 2 -NH 2 


93 


202-204 (d) 


30 


Notes: 

H-Fu = hydrogen fumarate (H-fumarate), 
Fu = fumarate 

The products of Examples 70 to 72 were prepared from the corresponding starting substances in two steps, by 
following first Example 66 and then Example 1 6. 



35 

Example 79 

1-[4<N-Phthaloylglycylamlno)phenyl]^methyl-7,8-methylenedloxy-5H-2,3-benzodia2ep!ne 

40 To a solution of 2.0 g (6.88 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedicocy-5H-2,3-benzodia2epine in 
dichloromethane 1 .84 g (8.94 mmol) of dicydohexylcaroodiimide and 1 .84 g (8.94 mmol) of powdered phthalimidoace- 
tic acid were added and the reaction mixture was stirred at 25 °C for 8 hours, then left to stand at 0-5 °C overnight. The 
precipitate formed was filtered, washed with 3x3 ml of dichloromethane and dried at 60-80 °C to result in 5 g of a prod- 
uct consisting of a mixture of the target product and N t N'-dicydohexylurea p a by-product. This mixture was purified by 

45 refluxing with 210 ml of ethanol for 30 minutes, filtering the hot mixture and washing with 2x10 ml of hot ethanol, there- 
after drying at 100 °C to obtain 2.42 g (73.3 %) of the aimed product, m.p.: 266-268 °C (decomp.). 
C 27 H 20 N 4 O5 = 480.489 

Example 80 

50 

1 -[4-(N-Phthaloyl-Y-aminobuty^ 

By following the process described in Example 79 but using yphthalimidobutyric acid, 3.8 g of a mixture were 
obtained, which was combined with the dichloromethane mother liquor extracted previously with 2x40 ml of a 10 % 
55 aqueous sodium carbonate solution. After evaporating under reduced pressure the residue was submitted to column 
chromatography [adsorbent: Kieselgel 60 (0.063-2 mm), eluent: ethyl acetatemethanol 4:1]. The evaporation residue 
was triturated with 10 ml of hot ethanol. cooled, filtered, washed with 3x1 ml of ethanol and dried to give 3.12 g (90 %) 
of the aimed product. m.p. : 233-235 °C (decomp.). 
C 2 9H 24 N 4 05 = 508.543 



22 



: EP 0 492 485 B1 

Example 81 

W4KM-Phthaloyl-DL.alanylamino)phenyn^me^ 

5 «*T!a P r0C6SS i 68 ^^!" Examp ' e 79 W3S followed ' exce P t ** N-phthaloyl-DL-alanine (DL-2-phthalimido-propi- 
* 816 ^ Predptete fo^ed*efiltrate was evaporated, the residue was mixeS w5h 

15 ml of dichloromethane, carefully f fltered and the clear solution obtained was repeatedly evaporated. The purification 
of the resjdue was ach.eved by refluxing it with 60 ml of ethyl acetate. Crystal formation was already started in the hot 

, 0 2^J?<2?f? W6re ?, ered 81 °' 5 ° 0, *• neariy white crystal V™** was with 3x3 ml of ethyl acetate 
to anddned at 100 »C to give 2.75 g (80.95%) of the aimed product m.p: 243-245 •C(decomD) 
05.8^405 = 494.516 1 w ' 

Example 82 

rs 1-(4-Nitrophenyl)-3-glycyl-4-methy^ 

The process described in Example 66 was followed by using the compound prepared according to Example 85 as 
starting matenal. but the d.chloromethane solution was extracted only with 3x20 ml of distilled water and the organic 
ayer was evaporated under reduced pressure. The crystalline residue was purified by suspending it in 7 ml of ethanol 
so to grve the pure aimed product in a yield of 86.1 %. m.p: 201-203 «C (decomp) 
C 19 H 18 N 4 0 5 = 382.385 

Example 83 

25 H4-Nttrophenyl).3.(Y.aminobutyiY0^ 

By following the process described in Example 82 and using the compound prepared according to Example 86 as 
Sso ^hanol) containin 9 "irstal solvent was obtained in a yield of 89.4 %, m.p. 1 1 0-1 12 (recrystallized 
30 C 21 H 22 N 4 05 = 410.439 

Example 84 

^ 1-(^Nifrophenyl)-3-(DL-alanyl)-4-methyl-7,8-methylenedioxy.3,4-diriydro 

, im 5'^ ll0Win9 i he Pr< f SS < !? 8Cr,bed in Exam P ,e 82 and u ^n9 the compound pepared according to Example 87 the 
aimed compound was obtained, m.p. 220-221 °C (decomp ) 9 H 

C2oH2oN 4 O s = 396.412 

40 Examples 85 to 87 

The new intermediates employed in Examples 82 to 84 as starting materials were prepared from the compound 
prepared according to Example 26 by the process of Example 81. compound 

4S Example 85 

H4-Nitrophenyl).3-(N-pmhaloylglycy^ 

Yield: 93.3 %, m.p: 173-174 °C (decomp.). 
50 C27H2oN 4 0 7 = 512.489 

Example 86 

H4-Nltrophenyl).3.(N-pWhaloyH 

~3 aZcpinG 

M.p.: 218-220 °C 
C29H24N4O7 = 540.543 
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Example 87 



10 



15 



l^-NitrophenyO-a-fN-phthalo^ 

M.p.: 210-212 °C 
C2 8 H22N 4 07 = 526.516 

Example 88 to 94 

The intermediates of the general formula (I), wherein R and/or R4 represent® acyl group(s) substituted bv a 
phthahm,do groupare required for the preparation of compounds obtained by using it processes o Exa^eT^to 
78 and summanzed m Table 12. They were prepared from the compound of Example 15 (16) or frl alZS S 
the general formula (III), wherein R4 is hydrogen (see U.S. patent specification Na 4,835. 52 S H^SStemf 

be ufJ ^TtI^?^^' 33 am>m * P^ylglycine and dicyclohexylcarbodiimide have to 
H and%?CH 3 compounds of the general formula (0. wherein R and R 4 are acyl groups. R' = r3 = 



20 



Table 12 





Example No. 


R 


R< 


M.p. °C 


25 


88 


COCH3 


CO-CH 2 -N(CO) 2 C 6 H 4 


314-316 (d) 


89 


CO-CH 2 -N(CO)2C 6 H 4 


COCH3 


204-206 (d) 




90 


CO-(CH 2 ) 3 -N(CO) 2 C 6 H 4 


COCH3 


150-152 




91 


COCH3 


DL -CO-CH(CH 3 )-N(CO) 2 C 6 H 4 


264-266 (d) 


30 


92 


DL -CO^H(CH 3 )-N(CO) 2 C 5 H 4 


COCH3 


245-248 




93 


CO-CH r N(CO) 2 C 6 H 4 


CO-CH 2 -N(CO) 2 C 6 H 4 


230-232 (d) 




94 


COCH3 


COKCH 2 ) 3 -N(CO) 2 C 6 H 4 


173-175 


35 


(UO) 2 C 6 H 4 = phthaloyl; 1 
N(CO) 2 C 6 H 4 = phtalimido; 





(d) = decomposition 



40 



45 



50 



55 



Example 95 
gen^S 

IcJ^S^Z ^T"^^ 83 b ^»°^ example 16, m.p, 150-152 »C (decomp.) 
Example 96 

tpJStfiS^SSiT compound 61 Examp,e 37 - accordin9 10 16 ' mp - : 224 - 226 ° c < decom <>>- 
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Example 97 

1-(4-Trffluoroacetyfe^ 

s It was prepared by following Example 2, m.p.: 258-260 °C (decomp ) 
Ci9H 14 F3N 3 03 = 389.339 

Example 98 
w 1-{4-Aminophenyl)-3-methylcarbam 

It was prepared from H4-nfeopheny0-3-mett^ 
zodiazepme according to Example 1 6, m.p. 1 99-201 °C *.*wi 
619^403 = 352.401 
is Hydrochloride rap. 219-221 °C (decomp.). 
[C^N^CI* 388.866 

The starting nitro conpound was prepared as follows: 
^ A !? (18 * 4 mm °° ° f methyl isoc y anale were added to 3.0 g (9.22 mmol) of 1-(4-nitropheny1)-4-methyl-7 8- 

f.S S> th o n ^Wtod under reduced pressure. The crystalline residue was triturated with 30 ml of hot 
ethanol at 80 to 100 *C to obtain 3.35 g (95 %) of the lemon-yellow aimed product, m.p, 238-240 <C (de^rnpT 
^19 h 18 n 40s = 382.385 

Example 99 

ss 

H4-Amlnopheny0-3-(1-pyrrolldlnoacety0-4.me 

hpnlb a L??L ne f. 1 ,rom 1 : (4 - nifr :* heny0 - 3 -( 1 ^^ 

benzodiazepine by following Example 16, m.p: 212-214 "C 
30 C23H26N 4 03 = 406.493 

Hr n .S e 9 l!l!l n9 ^ UbStanCe r S * Wned fr0m 1 -( 4 - n « r °P hen yO-3<hloroacetyl-4-methyl-7,8-methylenedic)xy.3,4^hy- 
dro-5H-2.3-benzod.azep.ne (see Example 116) according to Example 102. m.p.: 189-190 «C (decomp ) 
C2 3 H 24 N 4 0 5 = 436.477 

35 Example 100 
rVd^nfJS 

40 h Q „ 'iT* ? repared J* 0 " 1 1 -( 4 - n fr°P h enyl)-3-(N.N-dime%^^ 3 . 
benzodizapine according to Example 1 6. m.p.: 202-204 °C (decomp) 
[C2iH 25 N 4 03]C 4 H 3 04 = 496.531 

dm S e J ,l!2 n9 ^ bStanCe °? ained from 1 -( 4 - n « ra P h enyO-3<hloroacetyl-4-methyl-7;8-me%lenedioxy-3.4<iihy- 
dro-5H-2.3-benzod.azep.ne according to the process described in Example 103. m p ■ 158-160 °C 
45 C 21 H22N 4 0 5 = 410.439 r 

Example 101 

1-(4-Chloroacetylaminophenyl)^-methyl-7,8-methylenedioxy-5H-2 > 3-benzodiazepine 

C 19 H,I5JS^ a 85r n9 ,0 EX8mPle 2 ' ^ Ch ' Or0aCetiC aCid was used < m -P"' 209 - 214 ° C (carbonization). 
Example 102 

1-[4-(1-Pyrrolidinoacetylamino)phenyl]^ethyl-7,8-methylenedioxy-5H-2,3-benz(xliazepine 

nvn 2 mi (8 7?I?l2 ° , 5 rr0li S e o ?! 3dded 10 3 sus P ensi ° n of 15 g (406 mmol) of 1-(4-chloroacetyl-aminophe- 
nyl)-4-methyl-7,8-methylened,oxy-5H-2,3-benzodiazepine in 60 ml of ethanol and the reaction mixture was refluxed for 
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25 
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m « "I «« th i e i^ ra,6d U " < !!i: edUCed L PfeSSUre - 1118 reSldue W8S freated ^ water to a rough product (1 .49 g). 
210V1 2 -C recrystall«aton from 12 ml of ethanol 1 .22 g (74.4 %) of the aimed product were obtained, m.p : 

C23H24N4O3 = 404.477 
Example 103 

1 -[4-(N,N-dimethylglycylam^ 

After adding 0 66 g (8.12 mmol) of dimethylamine hydrochloride and 1 .86 ml (13.4 mmol) of triethylamine to a sus- 
EE! 2 «? 9 ( . f T5 \-< 4 -* lorM ^- amin °Phe^ 

m 60 ml of ethanol. the reaction mixture was refluxed for 8 hours, then evaporated. The residue was dissolved in 30 ml 
^1 !!i 0m f iane ' wrth 20 ml of 4 % NaOH solution, then 2x20 ml of distilled water, dried and evaporated 

21 1-213 »C. After recrystall.zat.on from 10 ml of ethanol 1.1 g (71.4 %) of aimed product were obtained. m.p, 213-215 
C 21 H22N 4 0 6 = 378.439 
Example 104 

1-(4-M«hyk»rbamoylaminophenyl)^m^ 

0.8 ml (13.4 mmoQ of methyl isocyanate was added to a solution containing 1 .0 g (3.41 mmol) of 1-(4-aminoDhe- 
ny1)-4-metW^ i„8 rt of dimethylformamide ^ 

hire was stirrec Jat 25 '0 for 24 hours. After diluting with 80 ml of water, filteringatSXan^ddryingateOtolM-C 1 06 

U IS ° C fr ° m 160 ° C) W6re ° btained which " when "wyttfced from 5 ml of 'etha- 

nol. gave 0.85 g (71.4 %) of the aimed product. m.p.: 223-224 °C (decomp ) 

C 19 H 18 N 4 0 3 = 350.385 
30 Example 105 

1-(4.Acetylaminophenyl)-3-methylcaroam 

?S? ^ L" 5 " 19 the PrOCeSS ° f 5X3,11,3,6 42 - 7,16 raw *« recrystallized from ethyl acetateto give 7 4 
%of the aimed product, m.p.: 150-152 °C. 

02^22^04 = 394.439 
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25 



40 



Example 106 
1-(4^hloroacetylamlnophenyl).3-acetyl^^ 



ne 



a JL? S • PreP f 6d ,r ° m 1 - (4 - amin ^ en ^)- 3 - ace ^- m ^-73-methyienedioxy-3,4Klihydro-5H-2,3-ben Z odi- 
azepine by using the process of Example 2, m.p.: 139-1 40 °C 

« 02^2001^04 = 413.972 
Example 107 

so az^ff 

206-20?- S C PrePared fr0m Pr0dUCt 01 ** PreG6din9 EXamP ' e by USi " 9 *" PrOCeSS deSCribed in Examle 103 ' m P- : 
C23H26N40 4 = 422.493 

55 
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Example 108 



1-l4KN,NKifethylglycylamino)phenyl]^ 

21? An I no 



azepine 

5 

It was prepared from H4^loroacetylaminophe^ 
benzodiazepine and diethylamme by using the process described in Example 102, m.p.: 175-176 °C 
^25 H 30 N 4O4 = 450.547 

10 Example 109 

Wl-Pyrrolidinoacetylamino)phe^^ 
azepine hydrogen fumarate 

is Itwas prepared from W4^loroacetylaminophenyl)-3-ace^ 

benzodiazepine by using the process of Example 2 and isolated in the form of hydrogen fumarate, m.p.: 181-183 »C 
(decomp.). " 

[C25H 2 9N 4 04] • C4H3O4 = 564.607 
20 Example 110 

1-(4-Acetylaminophenyl>3-^ 

_ o J! ^ Prepa ' 6d fr ° m * e com P° und of 9 eneral formu,a ("0. wherein R 4 = COCH 3 , by using the process of Examle 
25 2 and chloroacetic acd instead of formic acid, m.p. 138-140 °C 
03^200^304 = 413.972 

Example 111 

so H4-(N,N-diethylgl^ 

It was prepared from 1-(4-chloroacetylaminophenyl)-4-methyl-7,8-metr^ by 
using the process of Example 102, except that diethylamine was used instead of pyrrolidine, m p • 157-158 >C 
C23H26N4O3 = 406.493 

35 

Example 112 

1 -(4.A<stylamlnophenyl>3^ 
azepine 

40 

It was prepared from W4*rrfrwphen^ 
2,3--benzodiazepine by using the process of Example 42. m.p.: 242-243 °C 
C 2 3H23N 3 04 = 405.461 

45 Example 113 

N 1 .[4-(3-MethylcarbamoyM.methyl-7 1 8-methylenedioxy.3,4-dihyd 
metnylurea 

so After adding 0.5 ml (8.5 mmol) of methyl isocyanate to 0.6 g (1 .7 mmol) of 1-(4-aminophenyl)-3-methylcarbamoyl- 
4-methyl-73-meth y lened l oxy-3.4KJir V dro-5H-2.3-ben 2 odiazepine (see Example 98) dissolved in 45 ml of anhydrous 
dichloromethane, the reaction mixture was stirred at 25 °C for 6 days. Then the crystalline precipitate was filtered 
washed with 3x2 ml of dichloromethane and dried at 60 to 80 «C to obtain 0.55 g (79.7 %) of the pure aimed product.' 
m.p.: 181*183 °C 1 

SS C 21 H 23 N 5 04 = 409.455 
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Example 114 
H4.Aminophe^^ 

zodi*^ 
£22^403 = 394.482 

The starting substance was prepared as described for the starting substance of ExamolP or «vr*n* * k. ^ 
meg* was used instead of methyl isocyanate and the reason ^^^l^^^- 

C22H24N4O5 a 424.466 
Example 115 

1-{4^lycylamlnophenyl>3-methyl M ^ 

5na'!S * 9 Pr0C6SS ° f 5X301,316 66 88 82 ' m -P- : 163 ' 1 ^. 

^C^9^ (S6e ^ *° aCCO,din9 ,0 EXanPl6 79 ' m p - 270 " 271 * (decompj. 

Example 116 

1-(4-Amlno P henyl).3^^ 

1.03 g (15.3 mmol) of methylamine hydrocdhloride and 2.64 ml (18.3 mmol) of triethvlamine were adrtarf f« a OK 

C2oH22N 4 03 = 366.428) 

The starting compound was obtained from 1-(4-nrtroph e nyl)-4-methyl-7.8-methylenedioxy-3 4-dihvdro-5H-2 3 ban™* 
S«CIN^2t8l8 and CWOr ° aCetiC aCW by USi " 9 * e pr0 °** * ***** ifwMC 0e£mpT 

Example 117 

l-MN-methylglycylam^^ 

pen^^SngTSl 0 !, raTmt^^ 6 ""if* ml ^ mm0,) ° f trie * y,amine were ««* * • — 
SJTiJr^ ^ 9 (3 89 mmol > of 1 -( 4<nloroa cety | aminophenyl)-3-acetyl-4-methyl-7 8-methvlenedio)cv-3 4. 

(S6e EXamP ' e 1 ° 6) in 100 ml of ethano1 "* the reaction Ictu^ ?SK5ta 10 

C22H24N4O4 = 408.466 
Example 118 

Preparation of pharmaceutical compositions 

dro-5 T ?2?^^Jf ^ m 9 ° f 1 -( 4 -aminophen^).3-acet y M-metM-7.8.metr V lenedioxy.3 4<tihy- 
dro-5H- 2 ,3-ben 2 od,a 2 e PI ne (compound of Examples 15 or 16) or 25 mg of 1 .(4-acetylaminophenyl)-3.ace^4-mXl- 
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7.8-methWenedioxy-3,4^ihydro-5H-2,3*enzodia2epine (compound of Example 42) or 25 mg of 1-(4.aminophenyl)-3. 
metrylcaitamoyl-4-methW-7.8-metr^enedioxy-3.4^ihydro-5^ (compound of Example 98) each 

as active ingredient were prepared by usual methods. 

a) Composition of one tablet: 



w 



15 



Active ingredient 


25 mg 


Potato starch 


43 mg 


Lactose 


160 mg 


Polyvinylpyrrolidone 


6mg 


Magnesium stearate 


1 mg 


Talc 


30 mg 



b) An other preferred composition of one tablet: 



20 



25 



30 



Active ingredient 


25 mg 


Lactose 


130 mg 


Maize starch 


25 mg 


Microcrystalline cellulose 


10 mg 


Gelatine 


4mg 


Talc 


2 mg 


Stearin 


1 mg 


Magnesium stearate 


1 mg 
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Claims 



Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 

1 . N-Acyl-2,3-benzodiazepine derivatives of the general formula (I) 



45 
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R 2 




1 



1 2 > NN — R 
C = N X 



(i) 



NR 3 R^ 



wherein 



R 1 

R 2 



stands for a d-e aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl amino C, 
4 alkylamino, 6\(C^ alM)amino. pyrrolidine phthalimido or phenyl group, or by one or more rialo- 
gen(s); or R is a benzoyl, cydopropanecarbonyl, C,. s alkylcarbamoyl or phenylcarbamoyl group- or R 
is absent when a double bond exists between the N(3) and C(4) atoms; 
means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms; 
means a alky) group; or 

R 1 and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 1 ' 

R 3 means hydrogen or a C1.4 aliphatic acyl group; 

represents hydrogen; a aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl 
amino, alkylamino, di(C,^ alkyl)amino, pyrrolidino phthalimido or phenyl group or by one or more 
halogen(s); as well as a benzoyl, palmitoyl, cydopropanecarbonyl, d.g alkylcarbamoyl or phenylcar- 
bamoyl group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 

between the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen. 

and their stereoisomers as well as acid-addition salts (where possible) of these compounds 

A compound selected from the group consisting of 

1-(4-amirK>phenyO-3-acetyl-4-methy1-7^ 

H4-amirophenyl)-3-propiony|.4-methy|.7,8^^ 

1-(4.acetylaminophenyl)-3-acetyl-4-meth^^ 

H4l>ropionylaminophenyl)-3-propionyl-4-meW 
H4i>rop.ony1aminopheny1)-3-acetyl-4-m^ 

H4-acetylaminophenyl)-3?ropionyl-4-meth^ 

H4i)ropionylaminophenvl)-3-forrriy1-4^ 

H4-trifluoroacetylaminophenyl)-3-acetyl-4-m^ 

H4-glycytaminophenyl)-3-acetyl-4-me^^ n ' 

chloride, 

N 1 -[4.(3-ac«ty|.4-methyl-7,8-methylene^^^ 
ree, 

H4-(N.N<fimethy)gly<#amino)pheny^ 
azepine, 

H4-(N,N-diethylglycylamino)phenyn-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2 3-benzodi- 
azepine. 

H4-(1.pyrrolidinoaratylamino)pheny0-3-acetyl-4-metriyt-7,8-methylenedioxy-3,4^ 
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azepine and hydrogen fumarate thereof and 

H4^lycylairtnophen^ 

azepine. 

A pharmaceutical composition, which comprises as active ingredient a novel N-acyl-2,3-benzodiazepine derivative 
of the general formula (I), wherein R, R 1 , R 2 R 3 , R 4 and the dotted lines are as defined in claim 1, or a pharma- 
ceutically acceptable acid addition salt thereof in admixture with carriers and/or additives commonly used in the 
pharmaceutical industry. ' 

A process for the preparation of the novel N-acyl-2,3-benzodiazepine derivatives of the general formula (I), 




(i) 



wherein 

R stands for a 0,. 6 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, amino. 

4 alkylamino, di(C M alkyl)amino, pyrrolidino, phthalimido or phenyl group, or by one or more halo- 
gens); or R is a benzoyl, cyclopropanecarbonyl, d. 5 alkylcarbamoyl or phenylcarbamoyl group; or R 
^ is absent when a double bond exists between the N(3) and C(4) atoms; 

R means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms- 

R* means a alkyl group; or ' 

R 1 and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

R 3 means hydrogen or a C VA aliphatic acyl group; 

R 4 represents hydrogen; a aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, 

ammo, C V4 alkylamino. di(C^ alkyl)amino, pyrrolidino. phthalimido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyl, cyclopropanecarbonyl, C, 5 alkylcarbamoyl or phe- 
nylcarbamoyl group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a compound of formula (II) 
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(ID 



NH 2 



with a aliphatic carboxylic add optionally substituted by a methoxy, cyano, carboxyl or phenyl group or by 
one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with a reactive derivative 
thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 means a 

aliphatic acyl group substituted by a halogen, with a alkylamine, d\(C,. A alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R 2 , R 3 and the dotted lines are as defined above, R 4 
means a C V6 aliphatic acyl group,optionally substituted by a methoxy, cyano, carboxy, phenyl, C M alkyiamino, 
difC^ alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl, cyclopropanecarbonyl or 
palmitoyl group; R and R 1 are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III), 




wherein R is as defined above, with a aliphatic carboxylic acid, optionally substituted by a methoxy, 
cyano. carboxy or phenyl group or by one or more halogen(s); or with benzoic or cyclopropanecarboxylic acid 
or with a reactive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R means a d. 6 aliphatic acyl group substituted by a halogen, with a C< 4 alkylamine di(Ci 
4 alkyl)amine or pyrrolidine, " ' 

to obtain compounds of the general formula (I), wherein R\ R 2 , R 3 R 4 and the dotted lines are as defined 
above, R means a aliphatic acyl group, optionally substituted by a methoxy, cyano. carboxy, phenyl, C, 4 
alkylamino, di(C v4 alky!)amino or pyrrolidino group, or one or more halogen(s); or a benzoyl or a cyclopropane- 
carbonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI). 
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(CH L — COOH 

I " (vi) 
\\ R5 

wherein R 5 stands for hydrogen or a C M alkyl group and n Is 1 in case of a-amino acids, whereas R 5 means 
hydrogen and n is an integer of 2 to 5 in case of p«e amino acids, and. if desired, removing the phthaloyl group 
to obtain compounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 
means hydrogen, R stands for a C M aliphatic acyl group substituted by an amino or phthalimido group, both 
R and R are absent, and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R 4 is as defined above, with an N-phthaloyiamino 
acid of the general formula (VI), wherein R 5 stands for hydrogen or a C M alkyl group and n is 1 in case of a- 
ammo acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if 
desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the 
dotted lines are as defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for 
a C^g aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (II) with a C^. s alkyl isocyanate or phenyl isocyanate, to obtain com- 
pounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen 
R represents a C hS alkylcarbamoyl or phenylcarbamoyl group, R and R 1 are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

t) reacting a compound of the general formula (III), wherein R 4 is defined as above, with a alkyl isocyanate 
or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are 
as defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for a C, 5 alkylcar- 
bamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and C(4) atoms; or 
g) selectively reducing a nitro compound of the formula (IV) 




(IV) 



to a novel compound of the general formula (V) 
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/H 3 



H2 °\ 



/- ^ ^ ^ ,CH 2 -CH 



\ 

N— R 




N (V) 



wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by usino 
any of the above processes b), d) or f) and reducing the nitro group of the thus-obtained new compound of gen- 
eral formula (V). wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the compound of general formula (III) thus obtained, wherein R 4 stands for hydrogen, by using any of 
the above processes b). d) or f). to obtain compounds of the general formula (I), wherein R 1 , R 3 and R 4 repre- 

5 2?^ ♦ " R ^ d ° tted ' ineS are 33 d6,ined ^ 00 double bond is P^sent between the 
N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R. R 1 , R 2 and the dotted lines are as defined 
above. R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C, 

6 aliphatic carboxyhc acid, optionally substituted by a methoxy. cyano or carboxy group or by one or more hal- 
ogen®; or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula 
(I), wherein R R 2 R 3 and the dotted lines are as defined above. R and R 4 represent a C,. aliphatic acyl 
group optionally substituted by a methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; and no double bond is present between the N(3) and C(4) atoms- or 

0 reacting a new compound of the general formula (I), wherein R. R\ R 2 and the dotted lines are as defined 
above R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with a C, 
5 alkyl isocyanate or phenyl isocyanate. to obtain compounds of the general formula (I), wherein R 1 R 2 and 
the dotted lines are as defined above. R stands for a C,« aliphatic acyl group, optionally substituted by a meth- 
oxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; R 3 stands for hydrogen- R 4 rep- 
resents a alkylcarbamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and 
0{4; atoms; or ' 

j>acylating a new compound of the general formula (0. wherein R 1 , R* and the dotted lines are as defined 
above. R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI), wherein R 5 stands for hydrogen or a alkyl group and n is 

1 .n case of o-amino acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino 
acids, and. rf desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein 
R . R and the dotted lines are asdefined above, R represents a c,. s aliphatic acyl group optionally substituted 
by a methoxy. cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R 3 stands for hydro- 
gen R represents a C,. 6 aliphatic acyl group substituted by an amino or phthalimido group and no double 
bond is present between the N(3) and C(4) atoms, uaouoie 

and. if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to j) to 
an acid-addition salt. 

A process as claimed in claim 4. process a) or b). which comprises carrying out the acylation in a suitable solvent 
f? aS T-C 6, ^ 8 Ca * 0XyliC Pre$enCe ° f dic y clohex y |cart5 «l«^e at a temperature 

A process as claimed in claim 4. process a) or b). which comprises carrying out the acylation in the presence or 
absence of a solvent by using a carboxylic acid anhydride, mixed anhydride or acyl chloride, optionally in the pres- 
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ence of an acid-binding agent at a temperature between 0 °C and 150 °C. 



7. A process as claimed in claim 6, which comprises carrying out the reaction in chloroform or dichloromethane. 

8. A process as claimed in claim 4, process e) or 0. which comprises carrying out the additive acylation by using a 
suitable alkyl or phenyl isocyanate in dimethyrformamide, benzene or dichloromethane at a temperature between 
15°Cand 100 °C. 

9. A process as claimed in claim 4, process g), which comprises carrying out the selective reduction of the nitro com- 
pound of formula (IV) using sodium borohydride in a aliphatic alcohol solution. 

10. A process as claimed in claim 4, process g) or claim 6, which comprises reducing the nitro group of a compound 
of the general formula (V) in a methanol medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between 1 0 °C and 65 °C. 

11. A process for the preparation of the pharmaceutical composition according to claim 3, which comprises as active 
ingredient a novel N-acyl-2,3-benzodiazepine derivative of the general formula (I), wherein R, R 1 , R 2 , R 3 , R* and 
the dotted lines are as defined in claim 1 , or a pharmaceutical^ acceptable add addition salt thereof, irith carriers 
and/or additives commonly used in the pharmaceutical industry and transforming them to a pharmaceutical com- 
position. 



12. The use of the compounds prepared according to claims 1 to 8 for preparing medicaments, particularly such block- 
ing one or more excitatory amino add receptors in mammals in need of decreased excitatory amino acid neuro- 
transmission, or such for treating epilepsy in mammals, or such for treating spasms of the skeletal musculature in 
mammals by muscle-relaxing or for treating cerebral ischaemia (stroke) in mammals. 

13. N-Acyl-2,3-benzodiazepine derivatives of the general formula V, as given in claim 4, 
wherein 



R means hydrogen or a C 14 aliphatic acyl group; optionally substituted by a methoxy, cyano, carboxyl, amino, 
C V4 alkylamino, di(C M alkyl)amino, pyrrolidine phthalimido or phenyl group, or by one or more halogen(s)' 
or R is a benzoyl, cydopropanecarbonyl, d . 5 alkylcarbamoyl or phenylcarbamoyl group. 

Claims for the following Contracting States : GR, ES 

1 . A process for the preparation of N-acyl-2,3-benzodiazepine derivatives of the general formula (I), 



R2 




wherein 



35 



EP 0 492 485 B1 



R stands for a , 6 aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, C t . 

4 alkylamino, d\(0^ alkyQamino, pyrrolidine phthalimido or phenyl group, or by one or more halo^ 
gen(s); or R is a benzoyl, cydopropanecarbonyl, C,. 5 alkylcarbamoyi or phenylcarbamoyl group; or R 
is absent when a double bond exists between the N(3) and C(4) atoms; 

R* means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms; 

R 2 means a 0^3 alkyl group; or 

R 1 and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

R 3 means hydrogen or a aliphatic acyl group; 

R 4 represents hydrogen; a aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, 

amino, C M alkylamino, di(C M alkyl)amino. pyrrolidino, phthalimido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyl, cydopropanecarbonyl, C^. 5 alkylcarbamoyl or phe- 
nylcarbamoyl group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a compound of formula (II) 




(ID 



NH 2 

with a C^g aliphatic carboxylic add, optionally substituted by a methoxy, cyano, carboxyl or phenyl group or by 
one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic add or with a reactive derivative 
thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 means a 
C^e aliphatic acyl group substituted by a halogen, with a-C h4 alkylamine, difC^ alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R 2 , R 3 and the dotted lines are as defined above, R 4 
means a aliphatic acyl group,optionally substituted by a methoxy, cyano, carboxy, phenyl, alkylamino, 
di(C M a!kyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl, cydopropanecarbonyl or 
palmitoyl group; R and R 1 are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (HI), 
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wherein R is as defined above, with a C,. s aliphatic carboxyiic acid, optionally substituted by a methoxy, 
cyano, carboxy or phenyl group or by one or more halogen(s); or with benzoic or cydopropanecarboxylic acid 
or with a reactive derivative thereof; and. if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R means a aliphatic acyl group substituted by a halogen, with a alkyiamine, di / C 
4 alkyl)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R 1 , R 2 , R 3 , R 4 and the dotted lines are as defined 
above, R means a aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxy, phenyl, C M 
alkylamino, di(C 1 . 4 alkyl)amino or pyrrolidine group, or one or more halogen(s); or a benzoyl or a cyclopropane- 
carbonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI). 




(VI) 



wherein R stands for hydrogen or a alkyl group and n is 1 in case of a-amino acids, whereas R 5 means 
hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and. if desired, removing the phthaloyl group 
to obtain compounds of the general formula (I). wherein R 2 and the dotted lines are as defined above, R 3 
means hydrogen, R stands for a aliphatic acyl group substituted by an amino or phthalimido group, both 
R and R are absent, and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R 4 is as defined above, with an N-phthaloylamino 
acid of the general formula (VI), wherein R 5 stands for hydrogen or a C M alkyl group and n is 1 in case of a- 
amino acids, whereas R* means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if 
desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the 
dotted lines are as defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for 
a C V6 aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (II) with a d-5 alkyl isocyanate or phenyl isocyanate. to obtain com- 
pounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen, 
R represents a C^s alkylcarbamoyl or phenylcarbamoyl group. R and R 1 are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R 4 is defined as above, with a C 1 5 alkyl isocyanate 
or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are 
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as defined above, R 3 means hydrogen. R 4 is as defined above except hydrogen, R stands for a C t 5 alkyli 
bamoyl or phenytcaibamoyl group and no double bond is present between the N(3) and C(4) atoms; or 
g) selectively reducing a nitro compound of the formula (IV) 




(IV) 



N02 



to a novel compound of the general formula (V) 




N0 2 



wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using 
any of the above processes b). d) or f) and reducing the nitro group of the thus-obtained new compound of gen- 
eral formula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the compound of general formula (III) thus obtained, wherein R 4 stands for hydrogen, by using any of 
the above processes b). d) or f). to obtain compounds of the general formula (I), wherein R\ R 3 and R 4 repre- 
sent hydrogen, R , R and the dotted lines are as defined above and no double bond is present between the 
N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R, R 1 , r2 and the dotted lines are as defined 
above, R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with a C, 
6 aliphatic carboxylic additionally substituted by a methoxy, cyano or carboxy group or by one or more hal- 
ogens); or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula 
(I), wherein R 1 , R z , R 3 and the dotted lines are as defined above, R and R 4 represent a 6 aliphatic acyl 
group, optionally substituted by a methoxy. cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; and no double bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R 1 . R 2 and the dotted lines are as defined 
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above. R 3 and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with a C< 
s alkyl isocyanate or phenyl isocyanate. to obtain compounds of the general formula (I), wherein R 1 R 2 and 
the dotted hnes are as defined above, R stands for a aliphatic acyl group.optionally substituted by a meth- 
oxy. cyano or carboxy group, or by one or more halogens); or a benzoyl group; R 3 stands for hydrogen- R 4 rep- 
s resents a C vs akylcarbamqyl or phenylcarbamoyl group and no double bond is present between the N(3) and 

C(4) atoms; or v ' 

D acytafing a new compound of the general formula (I), wherein R 1 , R 2 and the dotted lines are as defined 
above. R andR mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylam.no acid of the general formula (VI). wherein R 5 stands for hydrogen or a C, 4 alkyl group and n is 

10 1 in case of a-am.no acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino 

acids and. if desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein 
U L * e J*** 1 lin es are as defined above. R represents a C, 4 aliphatic acyl group, optionally substi- 
fcrted by a methoxy. cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R 3 stands for 
hydrogen. R represents a aliphatic acyl group substituted by an amino or phthalimido group and no dou- 

is We bond is present between the N(3) and C(4) atoms, 

!. it 'desired, transforming a base of the general formula (I), obtained by any of the above processes a) to j) to 
jcid-addition salt. 



so 2. 



and. 

an acid-addition salt. 

A process as claimed in claim 1 . process a) or b). which comprises carrying out the acylation in a suitable solvent 
preferably dichloromethane. with a carboxylic acid in the presence of dicyclohexylcarbodiimide at a temperature 
between 10 °C and 30 *C. 

3. A process as claimed in claim 1 . process a) or b). which comprises carrying out the acylation in the presence or 
absence of a solvent by using a caiboxylic acid anhydride, mixed anhydride or acyl chloride, optionally in the pres- 
ence of an acid-binding agent at a temperature between 0 °C and 1 50 »C. 

4. A process as claimed in claim 3, which comprises carrying out the reaction in chloroform or dichloromethane. 

5. A Process as claimed in claim 1. process e) or f), which comprises carrying out the additive acylation by using a 
surtable alkyl or phenyl isocyanate in dimethylformamide, benzene or dichloromethane at a temperature between 

15 C eMu 100 °C. 

6. A process as claimed in daim 1. process g), which comprises carrying outthe selective reduction of the nitro com- 
as pound of formula (IV) using sodium borohydride in a C M aliphatic alcohol solution. 

7. A process as claimed in daim 1 . process g) or claim 3, which comprises reducing the nitro group of a compound 
of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between 1 0 "C and 65 "C. 

A process according to anyone of claims 1 to 7, charaderized in that a compound seleded from the group consist- 
mg d r 
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1-(4-aminophenyl)-3-acetyl-4-mdhyl-7,8-methylenedic^-3,4-dihydro-5H-2,3-benzodiazepine 
1-(4-am.r»phenyl)-3-propionyl-4-meth^ 

1-(4-acetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H-2,3-benzodiazepine 
1-(4-propionylaminophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2 3-benzo^ 
1-(4-propionylaminophenyl)-3-acetyl-4-me%R 

1-(4-acetylaminophenyl)-3-propionyl-4-me%l-7.8-methylene-dioxy-3.4-dihydro-5H-2.3-benzodiazepine' 
1-(4-propionylaminophenyl)-3-forniyl-4-methyl-7.8-methylene-dioxy-3,4-dihydro-5H-2.3-bercodiaz« 

1-(4-trrfluoroacetylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3.4-dihydro-5H-2.3-benz^ 
H4-glycybminophenyl)-3-acetyl-4-me^ ' 
chloride, 

NM4-(3-acetyl-4-mettyl-7,8-metl^ 
oo res, * 

1-[4-(N,N-dimethylglyc^amino)phenyO-3-acetyl-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H 
azepine, 

1-[4-(N,N-dethylglycylamino)phenyO-3-acetyl-4-mdhyl-7.8-methylenedioxy-3,4^ihydro-5H-2,3-benzod 
azepine, 
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1-[4.(1-pyrroIidinoacety^ 

azepine and hydrogen fumarate thereof and 

H*^lycylaminophenyl)-3^ethyta 

azepine is prepared. 

. A process for the preparation of a pharmaceutical composition which comprises as active ingredient a novel N-acyl- 
2,3-benzodiazepine derivative of the general formula (I), wherein R, R\ R 2 , R 3 , R 4 and the dotted lines are as 
defined in claim 1. or a pharmaceutical^ acceptable acid addition salt thereof in admixture with carriers and/or 
additives commonly used in the pharmaceutical industry, characterized by admixing as active ingredient a novel N- 
acyl-2,3-benzodiazepine derivative of the general formula (I), wherein R t R 1 R 2 , R 3 R 4 and the dotted lines are as 
defined in claim 1, or a pharmaceutical acceptable acid addition salt thereof, prepared by using any of process 
vanants a) to j) as claimed in claim 1 , with carriers and/or additives commonly used in the pharmaceutical industry 
and transforming them to a pharmaceutical composition. 

). A process according to claim 9, characterized in that compositions for blocking one or more excitatory amino acid 
receptors in mammals in need of decreased excitatory amino acid neurotransmission, or for treating epilepsy in 
mammals, or for treating spasms of the skeletal musculature in mammals by muscle-relaxing or for treating cere- 
bral ischaemia (stroke) in mammals are prepared. 

. A process for preparing N-acyl-2,3-benzodiazepine derivatives of the general formula V, as given in claim 1 
wherein 



R means hydrogen or a aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, 
0^4 alkylamino, di(C^ alkyi)amino, pyrrolidino. phthalimido or phenyl group, or by one or more halogen(s); 
or R is a benzoyl, cyclopropanecarbonyl, d.5 alkylcarbamoyl or phenylcarbamoy! group, 

characterized by selectively reducing a nitro compound of the formula selectively reducing a nitro compound of the 
formula (IV) 




(IV). 



N02 



Patentanspruche 

Patentanspruche f Or folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 

1 . N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Formel (I), 



40 



EP 0 492 485 B1 




(I) 



worin 

eine aliphatische Acylgruppe, die gegebenenfalls durch eine Methoxy-, Cyano-, Carboxyl-, 
Amino-, C^ Alkylamino-, difC^ Alky!)-amino-, Pyrrolidino-, Phthalimido- oder Phenylgruppe oder 
durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; oder 

eine Benzoyl-, Cyclopropancarbonyl-, C^ 5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; 
oder 

abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 
ein Wasserstoffatom bedeutet; oder 

abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 
eine C^ Alkylgruppe bedeutet; oder 

zusammen fur eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 

Wasserstoffatom oder eine aliphatische Acylgruppe bedeutet; 

ein Wasserstoffatom; eine aliphatische Acylgruppe. die gegebenfalls durch eine Methoxy-, 
Cyano-, Carboxyl-, Amino-, C^ Alkylamino-, D\{C^ alkyl)-amino-, Pyrrolidine)-. Phthalimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; sowie eine 
Benzoyl-, Palmitoyl, Cyclopropancarbonyl-, C,. 5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe 
bedeutet; und 



die gestrichelten Unien gegebenefalls anwesende Valenzbirdungen bedeuten, mit der BeschrSnkung, dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R 3 als auch R 4 Wasserstoff bedeu- 
ten, 

und ihre Stereoisomer sowie die SSureadditionssalze (wenn meglich) dieser Veibindungen. 
Eine Verbindung gew&hlt aus der Gruppe, die aus folgenden Verbindungen besteht: 

1-(4-Aminophenyl)-3-acetyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin, 
1-(4-Aminophenyl)-3-propionyl-4-me^ 

1-(4-Acetylaminophenyl)-3-acetyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzo^ 

1-(4-Propionylaminophenyl)-3-propionyl-4-methyl-7,8-metr^endioxy-3,4-dhyd^ 

1-(4-Propionylaminophenyl)-3-acetyl-4-methyl-7,8-methylerriioxy-3 l 4-dihydro-5H-2,3-benzoJ 

1-(4-Acetylaminophenyl)-3-propionyl-4-methyl-7,8-methylerKjioxy-3,4-dihydro-5H-2,3-be 

1-(4-Propiony!aminophenyO-3-formyl^ 

1-(4-Trifluoracetylaminophenyl)-3-acetyl-4-methyl-7,8-metrvlendioxy-3,4-dihydrch^ 
H4-Glycylaminophenyl)-3-acetyl-4-methyl-7,8-methylerdioxy-3,4-dihy^ hydrochlo- 

N^-[4-(3-Acetyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin-1-yl)-phenyq 
mid, 

1 -[4-(N,N-Dimetr^glycylamino) 
pin, 
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1 WN,N^ethylglycylamino)-phen^ 
pin, 

H4KVPyiTdidinoacetylamino)i3heny)].3-acetyl^methyl-7,8-methy1end^ 
pin und sein Wfasserstoff-fumarat und 
M4^ly<tfarrtnopheny0*-methyl^^ 

I Eine pharmazeutische Kbmposition. die aJs aktive Kbmponente ein neues N-Acyl-2.3-benzodiazepin-Derivat der 
allgemeinen Formel (I), worin R, R 1 . R 2 . R 3 , R 4 und die geslrichelten Linien wie im Patentanspruch 1 definiert sind 
Oder ein pharmazeutisch annehmbares Saureadditionssalz davon. gemischt mit in der pharmazeutischen Industrie 
allgemein verwendeten TrSgerstoffen und/oder Zusatzstoffen. enthalt. 

I. Verfahren zur Herstellung der neuen N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Formel (I), 



R2 




(I) 



worin 



e,ne °i-6 aliphatische Acylgruppe, die gegebenenfalls durch eine Methoxy-, Cyano-, Carboxyl- 
Ammo-, d.4 Alkylamino-, Di(C 1 . 4 a!kyl)-amino-, Pyrrolidino-, Phthalimido- Oder Phenylgruppe Oder 
durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; Oder R eine Benzoyl- Cyclopro- 
pancarbonyl-, c M Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; oder R abwesend ist 
1 wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

R Wasserstoffatom bedeutet; oder R 1 abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine 

Doppelbindung existiert; 

R 2 eine C^. z Alkylgruppe bedeutet; cider 

R 1 und R2 zusammen fur eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine DoDDel- 

bindung anwesend ist; 
R^ Wasserstoffatom oder eine . 4 aliphatische Acylgruppe bedeutet; 

R ein Wasserstoffatom; eine aliphatische Acylgruppe, die g^gebenfalls durch eine Methoxy- 

Cyano-, Carboxyi-, Amino-. C M Alkylamino-, DtfC^ alkyl) -amino-, Pyrrolidino-, Phthalimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; sowie R 4 eine 
Benzoyl-, Palmitoyl. Cyclopropancarbonyl-, Alkylcarbamoyl- oder Phenylcarbamoylgruppe 
bedeutet; und 1 * w 

die gestrichelten Linien gegebenenfalls anwesende Valenzbindungen bedeuten, mit der Beschrankung dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R 3 als auch R 4 Wasserstoff bedeu- 
ten, 

und ihre Stereoisomer sowie die SSureadditionssalze, dadurch gekennzeichnet, dass 
a) eine Verbindung der Formel (II) 
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(II) 



NH2 



mit einer C,. 6 aliphatischen Carboxylsaure, die gegebenfalls durch eine Methoxy-, Cyano-, Cartxwyl- oder 
Phenytgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit Benzoesaure Cyclopro- 
pancarboxyisaure oder Palmitinsaure Oder mit einem reaktionsfahigen Derivat davon acyliert' wird- und 
gewunschtenfails eine derart erhaltene neue Verbindung der allgemeinen Formel (I), worin R 4 eine mit einem 
Halogenatom substrtuierte C^ aliphatische Acylgruppe bedeutet, mit einem C M Alkylamin DifCi * alkyl)- 
arnm oder Pyrrolidin umgesetzt wird. urn Verbindung en der Formel (I) zu erhalten, worin R 2 , r3 und diegestri- 
chelten Linden wie oben definiert sind, R 4 eine C,. 6 aliphatische Acylgruppe. die gegebenenfalls durch eine 
Methoxy-. Cyano-. Carboxyl-. Phenyl. C M Alkyl-amino. DiC^ alkyl)-amino- oder Pyrrolidinogruppe oder 
durch e,n oder mehrere Halogenatom(e) substituiert ist: Oder R 4 eine Benzoyl-, Cyclopropancarbonyl- oder 
dmg'SseS S dSUtet: R Und R abwesend sind - und zwischsn d en N(3) und C(4) Atomen eine Doppelbin- 
b) eine Verbindung der allgemeinen Formel (III), 




(III) 
NH-R^ 



R w.e oben definiert .st, mrt einer aliphatischen Carboxylsaure. die gegebenenfalls durch eine Methoxy- 
. Cyano-. Carboxyl- oder Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit 
Benzoesaure Oder Cyclopropancarbonsaure oder mit einem reakBven Derivat davon acyliert wird- und 
gewunschtenfails eine derart erhaltene neue Verbindung der allgemeinen Formel (I), worin R 4 eine durch ein 
Halogenatom substrtuierte C v6 aliphatische Acylgruppe bedeutet. mrt einem C M Alkylamin, Di(d d alkyfl- 
am.n oder Pyrrolidin umgesetzt wird, urn Verbindungen der allgemeinen Formel (I) zu erhalten. worin R 1 M 
R . R und die gestnchelten Linien wie oben definiert sind, R eine C,. 6 aliphatische Acylgruppe. die gegeben- 
talls durch eine Methoxy-, Cyano-, Carboxyl-, Phenyl. C M Alkylamino. DI(C M alkyl)-amino- Oder Pyrrolidino- 
gruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoyl- oder 
Cyclopropancarbonylgruppe bedeutet; und zwischen den N(3) und C(4) Atomen keine Doppelbindung exi- 
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stiert; Oder 

c) eine Verbindung der Formel (II) mit einer N-Phthaloylaminosaure der allgemeinen Formel (VI). 




L \ (VI) 

N~(CHJ n — COOH 
c U 
\ R5 



worm im Falle von a-Aminosauren R 5 fur Wasserstoffatom Oder eine C M Alkylgruppe steht und n 1 ist woge- 
gen im Falle von p-e-Aminosauren R 5 for Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 ist acyliert 
wird, und gewunschtenfalls die Phthaloylgruppe entfernt wind, um Verbindungen der allgemeinen Formel (I) zu 
erhalten, wonn R< und die gestrichelten Linien die oben definierten Bedeutungen haben, R 3 Wasserstoff 
bedeutet. R fQr eine durch eine Amino- oder Phthalimidogruppe substrfcierte aliphatiche Acylgruppe 
steht sowohl R als auch R 1 abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbindunq 
anwesend ist; Oder a 

d) eine Verbindung der allgemeinen Formel (III), worin R 4 wie oben definiert ist. rrrit einer N-Phthaloylamino- 
saure der aflgemeinen formel (VI) acyliert wind, worin im Falle von a-AminosSuren R 5 for Wasserstoffatom oder 
eine C,.* Alkylgruppe steht und n 1 ist, wogegen im Falle von p-e-Aminosauren R s Wasserstoff bedeutet und 
n erne ganze Zahl von 2 bis 5 ist, und gewunschterrfalls die Phthaloylgruppe entfernt wird. um Verbindungen 
der allgemeinen Formel (I) zu erhalten, worin R 1 , R 2 und die gestrichelten Linien wie oben definiert sind R 3 
Wasserstoff bedeutet. R mit der Ausnahme von Wasserstoff wie oben definiert ist. R fur eine durch eine 
Amino- oder Phthahmidogruppe substitute d. 6 aliphatische Acylgruppe steht, und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

e) eine Verbindung der Formel (II) mit einem C,. 5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird, um 
Verbindungen der allgemeinen Formel (I) zu erhalten. worin R 2 und die gestrichelten LJnien wie oben definiert 
sind. R Wasserstoff bedeutet. R 4 eine C,. 5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet R und R 1 
abwesend sind. und zwischen den N(3) und C(4) Atomen eine Doppelbindung anwesend isf oder 

f) eine Verbindung der allgemeinen Formel (III), worin R 4 wie oben definiert ist, mit einem 5 Alkylisocyanat 
oder Phenyl.socyanat umgesetzt wird, um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 und 
R und die gestnchelten Unien wie oben definiert sind, R 3 Wasserstoff bedeutet. R 4 mit der Ausnahme von 
Wasserstoff wie oben definiert ist, R eine C V5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe steht und zwi- 
schen den N(3) und C(4) Atomen keine Doppelbindung anwesend ist; oder " 

g) eine Verbindung der allgemeinen Formel (IV) 



CH 3 




selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 
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h 2< ToT Vr m 



7 CH 3 




reduziert Wl rd. worm R Wasserstoff bedeutet dann entweder die derart erhaltene Verbindung der allgemeinen 
Formel (V) durch Verwendung einer der obigen Verfahren b). d) Oder f) acyliert und die Nitrogruppe der derart 
ertialtenen neuen Verbindung der allgemeinen Formel (V). worin R wie oben definiert ist zu einer Amino- 
gruppe reduziert wind, oder zuerst die Nitrogruppe reduziert und dann die derart erhaltene Verbindung der all- 
gemeinen Formel (III), worin R 4 fur Wasserstoff steht. acyliert durch Verwendung einer der obigen Verfahren 
b), d) oder f), urn Verbindungen der allgemeinen Formel (0 zu ertialten. worin R 1 , R 3 , und R 4 Wasserstoff 
bedeuten. R , R und die gestrichelten Linien wie oben definiert sind, und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; oder 

h] I eine neue Verbindung der allgemeinen Formel (I), worin R. R 1 , R 2 und die gesrfichelten Unien wie oben 
deftniert sind, R^ und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist mrt einer aliphatischen Carbonsaure. die gegebenenfalls durch eine Methoxy- Cyano- 
oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit Benzoesaure oder 
mit emem reaklionsfahigen Derivat davon acyliert wild, urn Verbindungen der allgemeinen Formel (I) zu ertial- 
ten wonn R , R und R< und die gestrichelten Unien wie oben definiert sind. R und R 4 eine C< 6 aliphatische 
Acylgruppe bedeuten. die gegebenenfalls durch eine Methoxy-. Cyano- oder Carboxylgruppe oder durch ein 
Oder mehrere Halogenatom(e) substituiert sind; oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; oder 

i) eine neue Verbindung der allgemeinen Formel (Q. worin R. R 1 , R 2 und die gestrichelten Unien wie oben defi- 
niert sind, R und R 4 Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mit emem C,. 5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird, urn Verbindungen der all- 
gemeinen Formel (I) zu ertialten. worin R\ R 2 und die gestricheften Unien wie oben definiert sind R fur eine 
Cl 6 aliphatische Acylgruppe steht. die gegebenenfalls durch eine Methoxy-. Cyano- oder Carboxylgruppe 
Oder durch ein oder mehrere Halogenatomfe) substituiert ist; oder eine Benzoylgruppe steht; R 3 fur Wasser- 
stoff steht; R eine C,. 5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

D eine neue Verbindung der allgemeinen Formel (I), worin R 1 , R 2 und die gestrichelten Unien wie oben defi- 
niert sind. R und R Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mrt einer N-Phthaloylaminosaure der allgemeinen Formel (VI). worin im Falle von a-Aminosau- 
ren R fur Wasserstoff oder eine ^.4 Alkylgruppe steht und n 1 ist. wogegen im Falle von p-e-Aminosauren R 5 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist, acyliert wird. und gewunschtenfalls die Phthaloyl- 
gruppe entfernt wird. um Verbindungen der allgemeinen Formel (I) zu erhalten. worin R 1 , R 2 und die gestrichel- 
ten Unien wie oben definiert sind. R eine C^ aliphatische Acylgruppe bedeutet. die gegebenenfalls durch 
eine Methoxy-. Cyano- Oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist 
oder R eine Benzoylgruppe bedeutet; R 3 fur Wasserstoff steht R 4 eine C^s aliphatische Acylgruppe bedeutet' 
die durch eine Amino- Oder Phthalimidogruppe substituiert ist und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist, 

und gewunschtenfalls eine Base der allgemeinen Formel (I), die durch eines der obigen Verfahren a) bis i) ertialten 
wurde, in ein Saureadrtionssalz umgestaltel wird. 

Verfahren nach Patentanspruch 4, Verfahren a) oder b). dadurch gekennzeichnet, dass die Acylierung in einem 
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entsprechenden LOsungsmittel, vorzugsweise Dichlormetan, mit einer CarbonsSure in der Anwesenheit von 
Dicyclohexyicarbodiimid bei einer Temperatur zwischen 10 und 30 °C durchgefOhrt wird. 

6. Verfahren nach Patentanspruch 4, Verfahren a) Oder b), dadurch gekennzeichnet. dass die Acylierung in Gegen- 
wart oder Abwesenheit eines Ldsungsmittels, durch Verwendung eines Carbonsaureanhydrids, gemischten Anhy- 
drids Oder Acylchlorids, gegebenenfalls in Gegenwart anes Saurebindemittels, bei einer Temperatur zwischen 0 
°C und 1 50 °C durchgefOhrt wird. 

7. Verfahren nach Patentanspruch 6, dadurch gekennzeichnet, dass die Reaktion in Chloroform oder Dichlormethan 
durchgefOhrt wird. 

8. Verfahren nach Patentanspruch 4, Verfahren e) oder f), dadurch gekennzeichnet, dass die additive Acylierung 
durch Verwendung eines entsprechenden Alkyl- oder Phenylisocyanates in Dimethytformamid, Benzol oder Dich- 
lormethan bei einer Temperatur zwischen 15 °C und 100 °C durchgefOhrt wird. 

9. Verfahren nach Patentanspruch 4, Verfahren g), dadurch gekennzeichnet, dass die selektive Reduktion der Nitro- 
verbindung der Fbrmel (IV) durch Verwendung von Natriumborhydrid in einer Ldsung eines C^s aliphatischen 
Alkohols durchgefOhrt wird. 

10. Verfahren nach Patentanspruch 4, Verfahren g) oder Patentanspruch 6, dadurch gekennzeichnet, dass die Reduk- 
tion der Nitrogruppe einer Verbindung der allgemeinen Formel (V) in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat, in Gegenwart von Raney-Nickel oder Palladium ais Katalysator bei 
einer Temperatur zwischen 10 °C und 65 °C durchgefOhrt wird. 

1 1 . Verfahren fur die Herstellung einer pharmazeutischen Kbmposition nach Patentanspruch 3, dadurch gekennzeich- 
net, dass als Wirkungsstoff ein neues N-Acyl-2,3-Benzodiazepin-Derivat der allgemeinen Formel (I), worin R, R 1 , 
R 2 , R 3 , R 4 und die gestrichelten Linien wie im Patentanspruch 1 definiert sind, oder ein pharmazeutisch annehm- 
bares S&ureadditionssalz davon mit in der pharmazeutischen Industrie ublich verwendeten Tragerstoffen und/oder 
Zusatzstoffen zu einer pharmazeutischen ^Composition umgestaltet wird. 

12. Verwendung der gemass den Patentanspruchen 1 bis 8 hergestellten Verbindungen fur Herstellung von Heilmit- 
teln, besonders von solchen, die einen oder mehreren stimulierenden Aminosaure-Rezeptor in Saugetieren, die 
verminderte stimulierende Aminosaure-Neurotransmission brauchen, blockieren, oder von solchen, die fur die 
Behandlung von Epilepsie in Saugetieren dienen, oder von solchen, die zur Behandlung von Spasmen der skele- 
talen Muskulatur in Saugetieren durch Muskelrelaxation oder for die Behandlung von Gehirnischamie (Stroke) in 
Saugetieren geeignet sind. 

13. N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Formel (V) wie in Patentanspruch 4 gegeben, 
worin 

R Wasserstoff oder eine C-i . 6 aliphatische Acylgruppe bedeutet, die gegebenfalls durch eine Methoxy-, Cyano- 
... -, Garboxyl-, Amino-, Alkylamino-, DifC^ alkyl)-amino-, Pyrrolidine-, Phthalimido- oder Phenylgruppe 

Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder R eine Benzoyl-, Cyclopropancarbonyl-, 

C^s Alkylcarbamoyl oder Phenylcarbamoylgruppe bedeutet. 

Patentanspruche fur folgende Vertragsstaaten : GR, ES 

1 . Verfahren zur Herstellung von N-Acyl-2,3-benzodiazepin-Derivaten der allgemeinen Formel (I). 



46 



EP 0492 485 B1 




eine c i-s aliphatische Acylgruppe, die gegebenenfalls durch eine Methoxy-, Cyano-. Carboxyl- 
Amino-, d. 4 Alkylamino-, Di(d.4 alkyl)-amino-. Pyrrolidino-, Phthalimido- oder Phenylgruppe Oder 
durch em cder mehrere Halogenatom(e) substituiert is*, bedeutet; oder R eine Benzoyl-, Cyclopro- 
pancarbonyl-. C M AJkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; oder R abwesend ist 
1 wenn zwischen den N(3) und C{4) Atomen eine Doppelbindung existiert; 

R Wasserstoffetom bedeutet; oder R 1 abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine 

Doppelbindung existiert; 

R* eine C, . 3 Alkylgruppe bedeutet; oder 

R und Ra zusammen fQr eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine DoDDel- 

bindung anwesend ist; 
R^ Wasserstoffatom oder eine C,^ aliphatische Acylgruppe bedeutet; 

R ein Wasserstoffatom; eine aliphatische Acylgruppe. die g^gebenfalls durch eine Methoxy- 

Cyano-, Caiboxyl-, Amino-. Alkylamino-, Di(C,^ alkyl)-amino-, Pyrrolidino-. Phthalimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist. bedeutet; sowie R 4 eine 
Benzoyl-, Palmitoyl. Cyclopropancarbonyl-, d.5 Alkylcarbamoyf- oder Phenylcarbamoylgruppe 
bedeutet; und 

die gestrichelten Linien gegebenenfalls anwesende Valenzbindungen bedeuten, mit der Beschrankung, dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert. wenn sowohl R 3 als auch R 4 Wasserstoff bedeu- 
i en i 

und ihre Stereoisomer sowie die SSureadditionssalze, dadurch gekennzeichnet, dass 
a) eine Verbindung der Formel (II) 
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H 2 C 



/ 



\ 



(ID 




mit einer d. 6 aliphatischen Carboxylsaure, die gegebenfalls durch eine Methoxy-. Cyano- Carboxyl- oder 
Phenylgruppe Oder durch ein oder mehrere Halogenatom(e) subslituiert ist; oder mit Benzoesaure, Cydopro- 
pancarboxyfsaure oder Palmitinsaure oder mit einem reaktionsfahigen Derivat davon acyliert wird- und 
gewunschtenfalls eine derart erhaltene neue Verbindung der allgemeinen Forme! (I), worin R 4 eine mit einem 
Halogenatom substituierte d. 6 aliphatische Acylgruppe bedeutet. mit einem C,. 4 Alkylamin. DifC, 4 alkyl)- 
am.n oder Pyrrolidin umgesetzt wird. urn Verbindungen der Formel (I) zu erhalten, worin R 2 , r3 und die gestri- 
chelten bnien wie oben definiert sind, R 4 eine C 14 aliphatische Acylgruppe. die gegebenenfalls durch eine 
Methoxy-, Cyano-. Carboxyl-, Phenyl. C^ Alkyl-amino, DiC M alkyl)-amino- oder Pyrrolidinogruppe Oder 
durch em oder mehrere Halogenatom(e) substituiert ist; oder R 4 eine Benzoyl-, Cyclopropancarbonyl- oder 
Palmitoylgruppe bedeutet; R und R 1 abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbin- 
dung anwesend ist; 

b) eine Veitindung der allgemeinen Formel (III), 




(III) 



NH— 



worm 



R wie oben defimert ist, mit einer d. 6 aliphatischen Carboxylsaure. die gegebenenfalls durch eine Methoxy- 
. Cyano-. Carboxyl- oder Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist Oder mit 
Benzoesaure oder Cydopropancaibonsaure oder mit einem reaktiven Derivat davon acyliert wird- und 
gewunschtenfalls eine derart emaltene neue Verbindung der allgemeinen Formel (I), worin R 4 eine durch ein 
Halogenatom substituierte Cl 6 aliphatische Acylgruppe bedeutet, mit einem d. 4 Alkylamin, Oi(C, 4 alkyl)- 
amin oder Pyrrolidin umgesetzt wird, urn Verbindungen der allgemeinen Formel (I) zu erhalten. worin R 1 R 2 
R , R und die gestnchelten Unien wie oben definiert sind, R eine C,. 6 aliphatische Acylgruppe. die gegeben- 
falls durch eine Methoxy-, Cyano-. Carboxyl-. Phenyl. C M Alkylamino. Di(C^ alkyl)-amino- oder Pyrrolidino- 
gruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoyl- oder 
Cyclopropancarbonylgruppe bedeutet; und zwischen den N(3) und C(4) Atomen keine Doppelbindung exi- 
sbert; oder 

c) eine Verbindung der Formel (II) mit einer N-PhthaloylaminosSure der allgemeinen Formel (VI), 
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(VI) 



worin im Falle von a-AminosSuren R 5 for Wasserstoffatom oder eine C M Alkyigruppe stent und n 1 ist woge- 
gen im Falle von p-e-Aminosfiuren R 5 fOr Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 ist, acyliert 
wird. und gewOnschtenfalls die Phthaloylgruppe entfernt wird, urn Verbindungen der allgemeinen Formel (I) zu 
erhalten, worin R 2 und die gestrichelten Unien die oben definierten Bedeutungen haben, R 3 Wasserstoff 
bedeutet R fur eine durch eine Amino- oder Phthalimidogruppe substrtuierte aliphatiche Acylgruppe 
steht sowohl R a!s auch R 1 abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbindunq 
anwesend ist; oder * 

d) eine Verbindung der allgemeinen Formel (III), worin R 4 wie oben definiert ist mit einer N-Phthaloylamino- 
s&ure der allgemeinen formel (VI) acyliert wird, worin im Falle von a-Aminosfiuren R 5 fur Wasserstoffatom oder 
eine Alkyigruppe steht und n 1 ist, wogegen im Falle von p-e-AminosSuren R 5 Wasserstoff bedeutet und 
n eine ganze Zahl von 2 bis 5 ist, und gewOnschtenfalls die Phthaloylgruppe entfernt wird, urn Verbindungen 
der allgemeinen Formel (I) zu erhalten, worin R 1 , R 2 und die gestrichelten Unien wie oben definiert sind R 3 
Wasserstoff bedeutet, R 4 mit der Ausnahme von Wasserstoff wie oben definiert ist, R fur eine durch eine 
Amino- oder Phthalimidogruppe substitute d-e aliphatische Acylgruppe steht, und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

e) eine Verbindung der Formel (II) mit einem Alkylisocyanat oder Phenylisocyanat umgesetzt wird urn 
Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 2 und die gestrichelten Unien wie oben definiert 
sind, R Wasserstoff bedeutet, R 4 eine C^. 5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet R und R 1 
abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbindung anwesend ist; oder ' 

0 eine Verbindung der allgemeinen Formel (III), worin R 4 wie oben definiert ist, mit einem C vs Alkylisocyanat 
oder Phenylisocyanat umgesetzt wird, urn Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 und 
R und die gestrichelten Unien wie oben definiert sind, R 3 Wasserstoff bedeutet R 4 mit der Ausnahme von 
Wasserstoff wie oben definiert ist, R eine d. 5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe steht. und zwi- 
schen den N(3) und C(4) Atomen keine Doppelbindung anwesend ist; Oder 
g) eine Verbindung der allgemeinen Formel (IV) 

CH 3 
/ 

(IV) 




selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 
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reduziert wird. worin R Wasserstoff bedeutet, dann entweder die derart erhaltene Verbindung der aJIgemeinen 
Formel (V) durch Verwendung einer der obigen Verfahren b), d) Oder 0 acyliert und die Nitrogruppe der derart 
erhaltenen neuen Verbindung der allgemeinen Formel (V). worin R wie oben definiert ist zu einer Amino- 
gruppe reduziert wird, Oder zuerst die Nitrogruppe reduziert und dann die derart erhaltene Verbindung der all- 
gemeinen Formel (III), worin Fr fur Wasserstoff stent, acyliert durch Verwendung einer der obigen Verfahren 
b). d) Oder f), urn Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 , R 3 , und R 4 Wasserstoff 
bedeuten, R , R und die gestrichelten Unien wie oben definiert sind, und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; oder 

h) eine neue Verbindung der allgemeinen Formel (I), worin R. R 1 , R 2 und die gesrtichelten Unien wie oben 
definiert and, R 3 und R 4 Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist. mit einer C,. 6 aliphatischen Carbonsaure. die gegebenenfalls durch eine Methoxy- Cyano- 
oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit Benzoesaure oder 
mit einem reaktionsfahigen Derivat davon acyliert wird, urn Verbindungen der allgemeinen Formel (I) zu erhal- 
ten. worm R , R^ und R 3 und die gestrichelten Unien wie oben definiert sind, R und R 4 eine C, 6 aliphatische 
Acylgruppe bedeuten, die gegebenenfalls durch eine Methoxy-. Cyano- oder Carboxylgruppe oder durch ein 
Oder mehrere Halogenatom(e) substituiert sind; oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; oder 

i) eine neue Verbindung der allgemeinen Formel (I), worin R, R 1 . R 2 und die gestrichelten Unien wie oben defi- 
niert sind, R und R Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mit einem Alkylisocyanat oder Phenylisocyanat umgesetzt wird, urn Verbindungen der all- 
gemeinen Formel (I) zu erhalten. worin R 1 . R 2 und die gestrichelten Unien wie oben definiert sind, R fur eine 
0,-6 aliphatische Acylgruppe steht. die gegebenenfalls durch eine Methoxy-. Cyano- oder Carboxylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoylgruppe steht; R 3 for Wasser- 
stoff steht; R eine C^s Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

j) eine neue Verbindung der allgemeinen Formel (I), worin R 1 . R 2 und die gestrichelten Unien wie oben defi- 
niert sind, R und R Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist. mit einer N-Phthaloylaminosaure der allgemeinen Formel (VI), worin im Falle von a-Aminosau- 
ren R fur Wasserstoff Oder eine C M Alkylgruppe steht und n 1 ist wogegen im Falle von p-e-Aminosauren R 5 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist, acyliert wird. und gewunschtenfalls die Phthaloyl- 
gruppe entfernt wird. urn Verbindungen der allgemeinen Formel (0 zu erhalten. worin R 1 . R 2 und die gestrichel- 
ten Unien wie oben definiert sind. R eine C^ aliphatische Acylgruppe bedeutet, die gegebenenfalls durch 
eine Methoxy-. Cyano- Oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist 
oder R eine Benzoylgruppe bedeutet; R 3 fur Wasserstoff steht. R 4 eine C v6 aliphatische Acylgruppe bedeutet" 
die durch eine Amino- oder Phthalimidogruppe substituiert ist, und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist 

und gewOnschtenfalls eine Base der allgemeinen Formel (I), die durch eines der obigen Verfahren a) bis j) erhalten 
wurde, in ein Saureaditionssalz umgestaltet wird. 



Verfahren nach Patentanspruch 1, Verfahren a) oder b), dadurch gekennzeichnet, dass die Acylierung 



in einem 
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entsprechenden WsungsmWel. vorzugsweise Dichlormetan. mit einer Carbonsaure in der Anwesenheit von 
Dicyclohexylcarbodiimid bei einer Temperatur zwischen 10 und 30 °C durchgefOhrt wird. 

3. Verfehren nach Patentanspruch 1 . Verfehren a) Oder b), dadurch gekennzeichnet. dass die Acylierung in Gegen- 
wart Oder Abwesenheit eines LOsungsmittels, durch Verwendung eines Carbonsaureanhydrids. gemischten Anhy- 

t . 7SL ^ ^ 9 e 9 ebenenfa,ls in Gegenwart eines Saurebindemittels, bei einer Temperatur zwischen 0 
°C und 150 °C durchgefOhrt wird. 

4. Verfehren nach Patentanspruch 3, dadurch gekennzeichnet, dass die Reaktion in Chloroform Oder Dichlormethan 
durchgefOhrt wird. 

5. Verfehren nach Patentanspruch 1. Verfehren e) Oder f), dadurch gekennzeichnet. dass die additive Acylierung 
durch Verwendung eines entsprechenden Alkyi- oder Phenylisocyanates in Dimethylformamid. Benzol Oder Dich- 
lormethan bei einer Temperatur zwischen 1 5 °C und 1 00 °C durchgefOhrt wird. 

6. Verfehren nach Patentanspruch 1 . Verfehren g). dadurch gekennzeichnet dass die selektive Reduktion der Nitro- 
AJtohote duSgeSTl^ dUr ° h VenWendun9 VOn Natri " m borhydrid in einer Losung eines C,. 5 aliphatischen 

7. Verfehren nach Patentanspruch 1 . Verfehren g) oder Patentanspruch 3, dadurch gekennzeichnet dass die Reduk- 
tion der Nrtrogruppe e.ner Verbindung der aligemeinen Formel (V) in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat in Gegenwart von Raney-Nickel oder Palladium als Katelysator bei 
einer Temperatur zwischen 1 0 "C und 65 °C durchgefOhrt wird. 

8. Verfehren nach einem der PatentansprOche 1 bis 7 zur Herstellung von Veibindungen, dadurch gekennzeichnet 
dass eme aus der fblgenden Gruppe gewahlte Verbindung hergestellt wirel: 

1-(4-AminophenyO-3-acetyl-4-methyl-7.8-methylendioxy-3,4-dihydro-5H-2.3-benzodiazepin 

1-(4-AminophenyO-3-propiony1-4-methyl-7.8-memyiendicKy-3.4<lihydro-5H-2.3-benzodiaze'pin 
H4-Acety1aminopheny0-3-acetyl-4-methyl-7.8-methyl^^^ 

1-(4-PropionylaminophenyO-3-propi()nyl-4-methyl-7,8-methylendioxy-3.4<lihydro-5H-2.3-benzc^ 

1-(4-Propionylaminophenyl)-3-acety1-4-methyl-7,8-methyiendioxy-3,4-dihydro-SH-2,3-benzodiaz^ 

1-(4-Acetylaminopheny1)-3^ropionyl-4-methy1-7.8-methylerriic»xy-3,4^ihydro-5 

1-(4-Propionylaminophenyl)-3-formyl-4-methyl-7.8-methylendtoxy-3.4-dihydro-5H-2,3-benzodiazepin' 
H4-Trifluoracetylaminophenyl)-3-acetyl-4-m^ 

1-(4-aycylaminophenyO-3-acetyt-4-methyi-7.8-methyierKJioxy-3,4-dihydro hydrochlo- 
no, 

Ni-[4-(3-Acetyt-4-me%l-7,8-metlwlend^^ 
mid, 

1-[4-(N.N-Dimethylglycyiamino)-phenyO-3-acetyl-4-methyl-7.8-methylendicKy-3.4-dihydro-5H-2 
pin, 

H4-(N.N-diethylglycylamino)-phenyi>3-acety^^^ 
pin, 

1-[4-(1-Py TO lidinoacetylamino)i)henyO-3-acetyl-4-methyl-7.8-methy1endioxy-3,4-dihydro-5H.2,3-be 
pin und sein Wasserstoff-fumarat und 

H4-Glycylaminophenyl)-3-methyl-carbamoyl-4-m^ 

9. Verfehren zur Herstellung einer pharmazeutischen Komposition, die als Wirkstoff ein neues N-Acyl-2 3-benzodia- 
zepin-Derivat der aligemeinen Formel (I), worin R. R\ r2, r» r< und die gestrichelten Unien wie im Patentan- 
spruch 1 defin.ert sind. oder ein pharmazeutisch annehmbares Saureadditionssalz davon vermischt mit in der 
pharmezeuhschen Industrie allgemein verwendeten Tragerstoffen und/oder Zusatzstoffen enthalt dadurch 
gekenrueichnet^ass als Wirkstoff ein neues N-Acyl-2.3-benzodiazepin-Derivat der aligemeinen Formel (I), worin 

J u '„ " gestrichelten Unien wie im Patentanspruch definiert sind, oder ein pharmazeutisch 
annehmbares Saureadditionssalz davon. hergestellt durch Verwendung einer der im Patentanspruch 1 bean- 
spruchten Verfehrensvarianten a) bis j), mil in der pharmazeutischen Industrie allgemein verwendeten Tragerstof- 
fen und/oder Zusatzstoffen vermischt und in eine pharmazeutische Komposition ObergefOhrt werden. 

10. Verfehren nach Patentanspruch 9. dadurch gekennzeichnet, dass Kompositionen, die zur BlocWerung von einem 
Oder mehreren stimulierenden Aminosaure-Rezeptoren in Saugetieren. die verminderte stimulierende Amino- 
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saure-Neurotransmission brauchen. oder zur Behandlung von Epilepsie in Saugetieren. Oder fOrdie Behandlung 
von Spasmen der skeletalen Muskulatur in Saugetieren durch Muskelrelaxation oder zur Behandlung von Gehirn 
ischamie (Stroke) in SSugetieren geeignet sind, hergestellt werden. 

11. Verfahren zur Herstellung von N-Acyl-2,3-benzodiazepin-Derivaten der allgemeinen Formel (V) wie im Patentan- 
sprucn l gegeben, 
worin 

R Wasseistoff oder eine d. 6 aliphatische Acylgruppe bedeutet die gegebenfalls durch eine Methoxy-, Cyano- 
Carbojqjl-. Amino-, C M Alkylamino-, Di(C,. 4 a!kyl)-amino. Pyrrolidine-, Phthalimido- oder Phenylgruppe 
Oder durch e.n oder mehrere Halogenatom(e) substituiert ist; oder R eine Benzoyl-. Cyclcproparrarbonyi 
Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet. 

dadurch gekennzeichnet. dass eine Nitroverbindung der Formel (IV) selektiv reduziert wird. 
Revendlcations 

Revendications pour les Etats contractants suivants : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 

1. Derives de N-acyl-2.3-benzodiazepine de formule generale(l), 




(I) 



NR J R 



3 D £ 



dans laquelle 



R 

R 1 
R 1 
R 2 

R 1 et R 2 

R 3 
R 4 



signifie un groupe acyle aliphatique en 0,* eventuellement substitue par un groupe methoxy. cyano 
caiboxyle, amino, alkylamino en C,. 4 , di(alkyl en C^amino, pyrrolidino.phthalimido ou phenyle, ou 
par un ou plusieurs atomes d'halogene; ou bien 

est™ groupe benzoyle. cyclopropancarbonyle, alkylcarbamoyle en ou phenylcaibamoyle; ou 

est absent, lorsqu'il existe entre les atomes N(3) et C(4) une double liaison; 
est un atome d'hydrogene; ou 

est absent, lorsqu'il existe entre les atomes N(3) et C(4) une double liaison- 
signifie un groupe alkyle en C, . 3 ; ou 

repr&entent ensemble un groupe mSthylene et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

signifie un atome d'hydrogene ou un groupe acyle aliphatique en d. 4 ; 
represent* un atome d'hydrogene; un groupe acyle aliphatique en C| 6 , 

/ventuellement substitue par un groupe methoxy. cyano. carboxyle.amino, alkylamino en C, 4 
di(alkyl en C^amino, pyrrolidine phthalimido ou ptenyle ou par un ou plusieurs atome(s 
dhalogene; ' 

ainsi qu'un groupe benzoyle, palmitoyle. cydopropancarbonyle.alkylcaroamoyle en C, 5 ou ph6nylcar- 
bamoyle; 
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, J 'f 8 2 nes e " P° inti "f re P r 6sentent des liaisons de valence eventuellement presentes. avec cette restric- 

loc X? a *"? P8S de d0U " 6 ' iaiS0n •*» les a,omes N < 3 > 61 °< 4 - lorsc > u e R 3 aussi bien que R 4 signifie des ato- 
nies dliydrogene, ainsi que leurs stereo-isomeres 

et les sels d'addition acide(la ou c'est possible) de ces composes. 
2. Un compose choisi dans le groupe qui contient les compos6s suivrants: 

1-(4-aminophenyO-3-acety1-4-methyl-7.8-methyleneoioxy-3.4<liM 

H4-amiricphenyO-3-Fopiony1-4.methyl-7.8-methy1enedioxy-34-diM 
-4-acety1amincphenyl).3-acetyl^-methyl-7.8-methylenedioxy-3.4<lihy^ 
-(4-propicflylaminophenv^^ 

H4-acetWam,rK>ph§nyQ-3-propior^^ 

H4-tnfluoracetylam.no^^ 

hydrcdilorure de 1-(4-glycylaminophenyl)-3-acetyl-4-methyl-7.8- methylenedioxy-3.4-dihydro-5H-2.3-ben 2 o- 
^(3-acetyl-4-methyl-7.8-me^^ 

zeptne, 

1H4-(N,N-di6%lglycylamino)-phenvq-3-acetyl-4-methvl-7.8 

IW^P/rolidinoac^^ 

zepine et son fumarate rfhydrogene et de la 

1-(4-glycylaminoph6nyO-3Hii&hyl-cato^^ 
pins. 

Une composition pharmaceutique qui contient a titre d'ingr6dient actif un nouveau d6rive de N-acyl-2 3-benzodia- 

porteutset/ou des addrtifs gen6ralement utilises dans ('Industrie pharmaceutique. 

Precede pour pr6parer de nouveaux derives de N.acyl-2,3-benzodiazepine de formule generale (I). 



3. 




(I) 



dans laquelle 



reprSsente un groupe acyle aliphatique en C M . eventuellement substitue par un groupe m6thoxy 
cyano. carboxyle, amino, alkylamino en C M , di(alkyl en C^Jamino, pynolidino, 

phthalimido ou phenyls, ou bien par un ou 
plusieurs atome(s) d'halogene; ou R signifie un groupe benzoyle, cyclopropancarbonyle, alkylcarba- 
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moyle en C^g ou phenylcarbamoyle; ou bien R est absent, lorsqu'entre les atomes N(3) et C(4) il 
easts une double liaison; R 1 signifie un atome d'hydrogene; ou R 1 est absent, loesqu'entre les atomes 
N(3) et C(4) il existe une double liaison; 
R 2 signifie un groupe alkyle en C,^ ; ou 

R et R 2 representent ensemble un groupe methylene et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

signifie un atome d'hydrog6ne ou un groupe acyle aliphatique en C, 4 ; 

represente un atome dtiydrogene; un groupe acyle aliphatique en C,.* eventuellement substitue par 
un groupe methoxy.cyano, caiboxyle. amino, alkylamino en C,^, 

di(alkyl en C^amino, pyrrolidino. phthalimido ou phenyle, ou par un ou plusieurs 
atome(s) d'halogene; ainsi que R 4 signifie un groupe benzoyle. palmitoyle, cyclopropancarbonyle alk- 
ylcarbamoyle en C^s ou phenylcarbamoyle; et 

l^lf,™ P SSf. ff mertl d6S KaiSOnS de valence 6ven «"ellement presentes avec cette restriction qu'entre les 
atomes N(3] I et C(4) d n ex.ste pas de double liaison, lorsqu'aussi bien P? que R 4 signified un atome dTiydrogene 
et leurs stereonsomferes ainsi que leurs sels d'addrtion acide, caracterise en ce que 

a) un compos6 de formule (II) 




(ID 



NH 2 



avec un acide carboxylique aliphatique en C,* eventuellement substitue par un groupe methoxy. 
cyano. carboxyle ou phenyle ou par un ou plusieurs atome(s) d'halogene; ou avec de I'acide benzolque cydo- 
propane-carboxylique ou palmitinique ou avec un derive reactif de ceux-ci; et. si cela est desire en faisant rea- 
g.r un nouveau compose ainsi obtenu de formule gen6rale (I), dans laquelle R 4 represente un groupe acyle 
aliphatique en substitue par un atome d'halogene. avec une alkylamine en C, 4 . une di(alkyl en C, 
4 )amine ou une pyrrolidine, af in d'obtenir des composes de formule g6n§rale (I) 

dans laquelle R 2 . R 3 et les lignes en pointille sont definis comme a-dessus. R 4 signifie un groupe acyle 
ahphatique en eventuellement substitue par un groupe methoxy. cyano. carboxyle, phenyle, alkylamino 
en Ci_4, di(alkyl en C^ammo ou pyrrolidino. ou un ou plusieurs atome(s) d'halogene; ou un groupe benzoyle 
eye lopropanecaibonyle ou palmitoyle; R et R 1 sont absents, et entre les atomes N(3) et C(4) il existe une dou- 
Die liaison; 



b) on acyle un compost de formule g6n6rale (III), 
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dans laqueile 

R 4 est d6fini comme ci-dessus, avec un acide carboxylique aliphatique en Sventuellement substi- 
tu6 par un groupe m&hoxy, 

cyano, carboxyle ou phSnyle. ou par un ou plusieurs atome(s) d'halogSne; ou avec de I'acide benzoTque 

cyclopropanecarboxylique ou avec un d&iv§ rSactif de ceux-ci; et, si cela est d6sir6, en feisant r6agir 
un nouveau compost ainsi obtenu de formule g^nSrale (I), dans laqueile R 4 signifie un groupe acyle aliphati- 
que en C^e substiu6 par un atome d'halogfcne, avec une alkyiamine en C V4 . une di(alkyl en C t 4 )amine ou une 
pyrrolidine, afin d'obtenir des composes de formule g$n<Srale (I), dans laqueile R 1 , R 2 R 3 , R 4 et les lignes en 
pointing sont 

dtfinis comme ci-dessus, R repr6sente un groupe acyle aliphatique en d. 6 , Sventuellement substitu6 
par un groupe m&hoxy, cyano, carboxyle, phSnyle, alkylamino en C M , di(alkyl en CVJamino ou pyrrolidino 
ou par un ou plusieurs atome(s) d'halogSne; 

ou un groupe benzoyle ou cyclopropanecarbonyle; et entre les atomes N(3) et C(4) il n'existe pas de 
double liaison; ou 

c) on acyle un compose de formule (II) avec un acide N-phthaloylamin6 de formule g6n6rale (VI), 



(VI) 




dans laqueile R 5 repr§sente un atome d'hydrog^ne ou un groupe alkyle en C M et n signifie 1 en cas 
d'acides a-amin6s, tandis que R 5 signifie un atome d'hydrogSne et n signifie un nombre entier de 2 k 5 en cas 
d'acides p-8-amin§s,et, si cela est ddsirt, on enteve le groupe phtaloyle afin d'obtenir des composes de for- 
mule g6n6rale (I), 

dans laqueile R 2 et les lignes en pointilte sont comme d§finis d-dessus, R 3 signifie un atome d'hydro- 
gSne, R signifie un groupe acyle aliphatique en C^, substitu6 par un groupe amino ou phthalimido, aussi 
bien R que R sont absents, et il existe une double liaison entre les atomes N(3) et C(4); ou 

d) on acyle un compost de formule g6n<§rale (III), dans laqueile R 4 est dtf ini comme ci-dessus, avec de I'acide 
N-phthaloyl-amin6 de formule g6n<§rale (VI), dans laqueile en cas d'acides a-amin6s R 5 reprSserrte un atome 
d'hydrogfcne ou un groupe alkyle en C M et n est 6gal k 1, tandis qu'en cas d'acides p-eamin6s R 5 signifie un 
atome <fhydrog6ne et n est un nombre entier de 2 k 5, 

et si cela est d6sir6, on enteve le groupe phthaloyle, afin d'obtenir des composes de formule g<§n6rale 
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(I), dans laquelle R 1 , R 2 et les lignes en pointil!6 sont d6finis comme ci-dessus. R 3 signifie un atoms d'hydro- 
g6ne, R 4 est d§fini comme ci-dessus k I'exception de I'hydrogfcne. R repr6sente un groupe acyle aliphatique 
en Ci.s substitu§ par un groupe amino ou phthalimido. et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou 

e) on fait r6agir un compost de formule (II) avec un isocyanate d'alkyle en C^ 5 ou avec un isocyanate de ph§- 
nyle, afin d'obtenir des composes de formule g6n6rale (I), dans laquelle R 2 et les lignes en pointing sont d# inis 
comme ci-dessus, R 3 signifie un atome d'hydrogfcne, R 4 repr6sente un groupe alkylcarbamoyle ou ph6nylcar- 
bamoyie en C^, R et R 1 sont absents, et entre les atomes N(3) et C{4) il existe une double liaison; ou 

f) on fait r6agir un compost de formule g6n6rale (III), dans laquelle R 4 est d§fini comme ci-dessus. avec un 
isocyanate d'alkyle en C-1.5 ou un isocyanate de ph§nyle afin d'obtenir des composes de formule g6n6rale (I), 
dans laquelle R 1 et R 2 et les lignes en pointilte sont d6finis comme ci-dessus, R 3 reprSsente un atome d'hydro- 
g6ne, R 4 est dSfini comme ci-dessus a I'exception de Itrydrogene, R repr6sente un groupe alkylcarbamoyle ou 
phSnylcarbamoyle en C^, et entre les atomes N(3) et C(4) il n'existe pas de double liaison; 

ou 

g) on r6duit de manfere selective un compost de formule g6n§rale (IV) 




(IV) 



N02 

en un nouveau compost de formule g6n6rale (V) 




N0 2 



dans laquelle R repr6sente un atome d'hydrog6ne, ensuite ou bien on acyle un compost ainsi obtenu 
de formule g6n6rale (V) par Implication d'un des proc6d6s ci-dessus b), d) ou f) et on r§duit le groupe nitro du 
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nouveau compose ainsi obtenu de formule generate (V). 

dans laquelle R est defini comme ci-dessus, en un groupe amino, ou bien on r6duit d'abord le groupe 
nitro et ensuite on acyfe le compose ainsi obtenu de formule generate (III), dans laquelle R 4 represente un 
atome d*hydrogene, par Implication d'un des proc6d6s b), d) ou f), afin d'obtenir des composes de formule 
5 generate (0. dans laquelle R 1 , R 3 et R 4 signifient un atome d'hydrogdne.R 2 , R et les lignes en pointing sont 

dettnis comme ci-dessus, et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

h) on acyle un nouveau compose de formule generate (I), dans laquelle 
R, R 1 , R 2 et les lignes en pointing sont definis comme ci-dessus, 
10 R 3 et R 4 signifient un atome d'hydrogene, et entre les 

atomes N(3) et C(4) il n'existe pas de double liaison, avec un acide carboxylique aliphatique en d 6l 6ventuel- 
lement substitue par un groupe methoxy, cyano ou carboxyle ou par un ou plusieurs atome(s) d"hal'og6ne' ou 
avec un acide benzoTque; ou avec un d6riv6 r6actif de celui-ci, afin d'obtenir des composes de formule de- 
rate (I), dans laquelle 

*5 Ri, r 2 et R 3 et les lignes en pointing sont definis comme ci-dessus, R et R 4 signifient un groupe acyle 

aliphatique en d. 6 eventueltement substitue par un groupe methoxy, cyano ou carboxyle ou par un ou plu- 
sieurs atom(s) d'halog&ie; ou un groupe benzoyle; et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou 

on fait r6agir un nouveau compose de formule g6n6rale (I), dans laquelle 

20 *■ r1 » r2 et ,es ,j 9 n es en pointing sont definis comme ci-dessus, R 3 et R4 signifient un atome d'hydro- 

gene, et entre les atomes 

N(3) et C(4) il n'existe pas de double liaison, avec un isocyanate d'alkyle en d. 5 ou un isocyanate de ph6nyle 
afin d'obtenir des composes de formule generate (I), dans laquelle R 1 , R 2 et les lignes en pointilie sont definis 
comme ci-dessus, R represente un groupe acyle aliphatique en C^, eventuellement substitue par un groupe 
methoxy, cyano ou carboxyle ou par un ou plusieurs atome(s) d'halogfcne; ou un groupe benzoyle; R 3 repr6- 
sente un atome d'hydrogene; R 4 signifie un groupe alkylcarbamoyle en ou un groupe ph6nylcarbamoyle- 
et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

j) on acyle un nouveau compost de formule generate (I), dans laquelle 

R 1 , R 2 et les lignes en pointing sont definis comme ci-dessus, R 3 et R 4 signifient un atome d'hydrogene 
et entre les atomes " 

N{3) et C(4) il, n'existe pas de double liaison, 
avec un acide N-phthaloylamine de formule generate (VI), dans laquelle en cas d'acides a-amin6s R 5 epre- 
sente un atome d'hydrogene ou un groupe alkyle en C M et n est 6gal k 1 , et en cas d'acides p-e- amines R 5 
signifie un atome d'hydrogene et n est un nombre entier de 2 k 5, et si cela est desire, on enteve le groupe 
phthaloyle, afin d'obtenir des composes de formule generate 

(I), dans laquelle R 1 , R 2 et les lignes en pointilie sont definis comme ci-dessus, et R represente un 
groupe acyle aliphatique en C^, eventuellement substitue par un groupe methoxy. cyano ou carboxyle ou par 
un ou plusieurs atome(s) d'halogfcne; ou un groupe benzoyle; R 3 represente un atome d'hydrogene R 4 repre- 
sente un groupe acyle aliphatique en C^, substitue par un groupe amino ou phthalimido, et entre les atomes 
N(3) et C(4)il n'existe pas de double liaison, 

et si cela est desire, on convertit une base de formule generate (I), 
obtenue par I'un quelconque des proced6s a) k j), en un sel d'addition acide. 

Procede selon la revendication 4, procede a) ou b) ( caract6rise en ce que I'on effectue I'acylation dans un solvant 
convenable, de preference dans du dichloromethane, avec un acide carboxylique en la presence de dicyclohexyl- 
carbodiimide k une temperature comprise entre 10 et 30 C . 

Procede seion la revendication 4, proc6d6 a) ou b), caracterise en ce que I'on effectue I'acyalation en la presence 
ou en ('absence d'un solvant. en mettant en oeuvre de I'anhydride d'acide carboxylique, de I'anhydride ou du chlo- 
rure d'acyle melanges, eventuellement en la presence d'un agent liant les acides a une temperature comprise 
entre 0 C et 150 C . 

Procede selon la revendication 6, caracterise en ce que Ton effectue la reaction dans du chloroforme ou du dichlo- 
romethane. 



25 



30 



35 



40 



45 



50 6. 



55 7. 



8. Procede selon la revendication 4, procede e) ou f), caracterise en ce que I'on effectue I'acylation additive en met- 
tant en oeuvre un isocyanate d'alkyle ou de phenyle convenable dans du dimethylformamide, dans du benzene ou 
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du dichloromethane & une temperature comprise entre 15 C et 100 C . 

Precede selon la revendication 4, procede g), caracterise en ce que I'on effectue la reduction selective du compose 
nitro de formule (IV) en mettant en oeuvre du borohydrure de sodium dans une solution d'alcool aliphatique en d. 



4 



10. Procede selon la revendication 4, procede g) ou revendication 6. caracterise en ce que Ton effectue la reduction du 
groupe nitro du compose de formule generate (v) dans un milieu methanolique. en mettant en oeuvre de hydrazine 
ou de mydrate dtiydrazine. en la presence de nickel Raney ou de palladium a titre de catalyseur a une temperature 
comprise entre 10 Cet 65 C. ^ 

11. Procede pour preparer du compose pharmaceutique selon la revendication 3, caracterise en ce que I'on ajoute & 
titre dlngredient actif un nouveau derive de N-acyi-2,3-benzodiazepine de formule g6nerale(l), dans laquelle R. R 1 , 
R , R . R et les lignes en pointille sont definis comme dans la revendication 1 , ou un sel d'addition adde de ceux- 
ci acceptable du point de vue pharmaceutique. avec des porteurs et/ou additifs generalement mis en oeuvre dans 
I'mdustne pharmaceutique. et I'on les convertit en une composition pharmaceutique. 

12. Mise en oeuvre des composes prepares selon les revendications 1 a 8. pour preparer des medicaments, en parti- 
culier ceux bloquant un ou plusieurs recepteurs exdtateurs d'acide amine chez des mammiferes ayant besoin 
d'une diminution de la neurotransmission excitatrice d'acide amine, ou ceux aptes £ traiter I'epilepsie chez les 
mammiferes, ou ceux aptes a traiter les spasmes de la musculature squelettique chez les mammiferes par la 
relaxation musculaire ou a traiter I'ischemie c6r6brale (stroke) chez les mammiferes. 

13. Deriv6s de N-acyl-2. 3 -benzodiazepine de formule generate (V) comme decrits dans la revendication 4, dans 
laquelle 

R reprSsente un atome d'hydrogene ou un groupe acyle aliphatique en C^, 6ventuel!ement substitu6 par un 
groupe m&hoxy, cyano, carboxyle, amino, alkylamino en C,.* di(alkyl en C^amino, pyrrolidino, phthali- 
mido ou phSnyle, ou par un ou plusieurs atome(s) d'halogene; ou R reprSsente un groupe benzoyle, cyclo- 
propancarbonyle, alkyicarbamoyle en C1.5 ou phenylcarbamoyle. 

Revendications pour les Etats contractants suivants : GR, ES 

1 . Proc&te pour preparer de nouveaux d6riv6s de N-acyl-2,3-benzodiaz<Spine de formule g6n<§rale (I), 

H * 'ay 




dans laquelle 

R reprSsente un groupe acyle aliphatique en C^, 6ventuellement substitu6 par un groupe m&hoxy, 

cyano, carboxyle, amino, alkylamino en C^, di(alkyl en C^amino. pyrrolidino,phthalimido ou ph6- 
nyle, ou bien par un ou plusieurs atome(s) d'halogene; ou R signifie un groupe benzoyle , cyclo- 
propancarbonyle, alkyicarbamoyle en d.5 ou phenylcarbamoyle; ou bien R est absent, lorsqu'entre 
les atomes N(3) et C(4)il existe une double liaison; 
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R 1 signifie un atome d'hydrogfcne; ou R 1 est absent, loesqu'entre les atomes N(3) et C(4) il existe une 

double liaison; 
R 2 signifie un groupe alkyle en C^. ou 

R 1 et R 2 repr 6sentent ensemble un groupe m§thytene et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

R 3 signifie un atome d'hydrogfrie ou un groupe acyle aliphatique en C v4 ; 

R 4 repr£sente un atome d'hydrog§ne; un groupe acyle aliphatique en C^. everrtuellement substitu§ par 

un groupe m6thoxy, cyano, carboxyle, amino, alkylamino en C^, di(alkyl en C^amino, pyrrolidino. 
phtfialimido ou phenyle, ou par un ou plusieurs atome(s) d'halogfcne; ainsi que R 4 signifie un groupe 
benzoyle, palmitoyle, cyclopropancarbonyle, alkylcarbamoyle en C^. 5 ou ph6nylcarbamoyle; et les 
lignes en pointilte signrfient des liaisons de valence 6ventuellement pr6sentes avec cette restriction 
qu'entre les atomes N(3) et C(4) il n'existe pas de double liaison, lorsqu'aussi bien R 3 que R 4 signrfient 
un atome d'hydrogSne.et leurs st6r6o-isom6res ainsi que leurs sels d'addition acide, caract6ris6 en ce 
que 

a) un compost de formule (II) 




(ID 



avec un acide carboxylique aliphatique en C^, 6ventuellement substitu6 par un groupe m§thoxy, 
cyano, carboxyle ou phSnyle ou par un ou plusieurs atome(s) d'halogfcne; ou avecde I'acide benzolque, cyclo- 
propane-carboxylique ou palmitinique ou avec un d6riv6 rSactif de ceux-ci; et, si cela est d6sir§, en faisant r6a- 
gir un nouveau compost ainsi obtenu de formule g6n6rale (I), dans laquelle R 4 repr6sente un groupe acyle 
aliphatique en C^ 6 substituS par un atome d'halogfcne, avec une alkylamine en C^, une di(alkyl en 
4 )amine ou une pyrrolidine, afin d'obtenir des composes de formule g§n6rale (0 

dans laquelle R 2 , R 3 et les lignes en pointilte sontd§finies comme ci-dessus, R 4 signifie un groupe acyle 
aliphatique en C^g, 6ventuellement substitu6 par un groupe m&hoxy, cyano, carboxyle, ph6nyle, alkylamino 
en C-1.4, di(alkyl en Ci_4)arrono ou pyrrolidino, ou un ou plusieurs atome(s) d"halog6ne; ou un groupe benzoyle, 
cyclopropanecarbonyle ou palmitoyle; R et R 1 sont absents, et entre les atomes N(3) et C(4) il existe une dou- 
ble liaison; 

b) on acyle un compos§ de formule g6n6rale (III), 
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dans iaquelle 

R 4 est d§fini comme ci-dessus, avec un acide carboxyiique aliphatique en C^ 6 6verrtuellement substi- 
tu6 par un groupe methaxy, cyano, carboxyle ou phSnyle, ou par un ou plusieurs atome(s) d'halogSne; ou avec 
de I'ackJe benzoique ou cycloprcpanecarboxylique ou avec un d§riv6 r§actif de ceux-d; et, si cela est d£sir6, 
en faisant r6agir un nouveau compose ainsi obtenu de formule g6n6rale (I), dans laqueiie R 4 signtfie un groupe 
acyle aliphatique en C^ 6 substitu6 par un atome d'halogfcne. avec une alkylamine en 0^4. une di(alkyi en 
4 )amine ou une pyrrolidine, afin d'obtenir des composes de formule g6n§rale (l),dans Iaquelle R 1 , R 2 , R 3 f R 4 
et les lignes en pointing sont dSfinis comme ci-dessus, R repr6sente un groupe acyle aliphatique en C^e, 6ven- 
tuellement substitu§ par un groupe m6thoxy, cyano, carboxyle, ph6nyle, alkylamino en C^, di(alkyl en d. 
4alkyl)amino ou pyrrolidine ou par un ou plusieurs atome(s) d'halogSne; 

ou un groupe benzoyle ou cydopropanecarbonyle; et entre les atomes N(3) et C(4) il n'existe pas de 
double liaison; ou 

c) on acyle un compost de formule (II) avec un acide N-phthaloy!amin§ de formule gen6rale (VI), 



0 



(VI) 




dans Iaquelle R 5 reprSsente un atome d'hydrogfcne ou un groupe alkyle en et n signifie 1 en cas 
d'acides a-amin6s, tandis que R 5 signifie un atome d'hydrogSne et n signifie un nombre entier de 2 k 5 en cas 
d'acides p-e-amin§s, et, si cela est d6sir6, on enteve le groupe phtaloyle afin d'obtenir des compos6s de for- 
mule g6n6rale (I), 

dans Iaquelle R 2 et les lignes en pointilte sont comme dtfinis ri<lessus, R 3 signifie un atome d'hydro- 
gfcne, R 4 signifie un groupe acyle aliphatique en C^, substituS par un groupe amino ou phthalimido, aussi 
bien R que R 1 sont absents, et il existe une double liaison entre les atomes N(3) et C(4); ou 

d) on acyle un compost de formule g6n6rale (III), dans Iaquelle R 4 est dGfini comme ci-dessus, avec de I'acide 
N-phthaloyl-amin6 de formule g6n6rale (VI), dans Iaquelle en cas d'acides a-amin6s R 5 repnSsente un atome 
d'hydrogSne ou un groupe alkyle en C M et n est 6gal k 1 f tandis qu'en cas d'acides p-e-amin6s R 5 signifie un 
atome d'hydrog^ne et n est un nombre entier de 2 k 5, 

et si cela est d6sir6, on enlfcve le groupe phthaloyle, afin d'obtenir des compos6s de formule g6n6rale 
(I), dans Iaquelle R 1 , R 2 et les lignes en pointing sont dSfinis comme ci-dessus, R 3 signifie un atome d'hydro- 
gfcne, R 4 est d§fini comme ci-dessus k I'exception de I'hydrog&ne, R reprSsente un groupe acyle aliphatique 
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en C^e substrtu6 par un groupe amino ou phthalimido, et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou 

e) on fait r6agir un compos6 de formule (II) avec un isocyanate d'alkyle en C t . 5 ou avec un isocyanate de ph§- 
nyle, af in d'obtenir des composes de formule g6n§rale (I), dans laquelle R 2 et les lignes en pointiII6 sont d6f inis 
comme ci-dessus, R 3 signrfie un atome d'hydrogSne, R 4 repr6serrte un groupe alkylcarbamoyle ou ph6nylcar- 
bamoyle en C^, R et R 1 sont absents, et entre les atomes N(3) et C(4) il existe une double liaison; ou 

f) on fait r6agir un compost de formule g6n§rale (III), dans laquelle est R 4 est d#ini comme ci-dessus, avec 
un isocyanate d'alkyle en C^s ou un isocyanate de ph6nyle afin d'obtenir des composes de formule g§n6rale 
(I), dans laquelle R 1 et R 2 et les lignes en pointing sont d^finis comme ci-dessus, R 3 repr6sente un atome 
d'hydrogSne, R 4 est dtfini comme ci-dessus & Perception de Ihydrog^ne, R reprSsente un groupe alkylcarba- 
moyle ou ph6nylcarbamoyle en (^.5, et entre les atomes N(3) et C(4) il n'existe pas de double liaison; 

ou 

g) on r§duit de manfere selective un compost de formule g6n6rale (IV) 




(IV) 



N02 

en un nouveau compost de formule g6n§rale (V) 




N0 2 



dans laquelle R repr6sente un atome d'hydrog^ne, ensuite ou bien on acyle un compost ainsi obtenu 
de formule g6n6rale (V) par I'application d'un des proc6d6s ci-dessus b), d) ou f). et on r6duit le groupe nitro 
du nouveau compost ainsi obtenu de formule g6n6rale (V), 

dans laquelle R est d6fini comme ci-dessus, en un groupe amino, ou bien on r6duit d'abord le groupe 
nitro et ensuite on acyle le compost ainsi obtenu de formule g£n6rale (III), dans laquelle R 4 repr6sente un 



61 



BP 0 492 485 B1 

aiome d'hydrogene, par Implication d'un des precedes b), d) ou f), afin d'obtenir des composes de formule 
g6nerale (0, dans laquelle R 1 , R 3 , et R 4 slgniflent un atome d'hydrogene, R 2 , R et les lignes en pointing sort 
definis comme d-dessus. et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

h) on acyle un nouveau compose de formule generate (I), dans laquelle 
R, R 1 , R 2 et les lignes en pointilie sont definis comme ci-dessus, 

R 3 et R 4 signifient un atome d'hydrogene. et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison, avec un acide carboxylique amiphatique en C^, 6ventuellement substrtue par un groupe methoxy, 
cyano ou carboxyfe ou par un ou plusieurs atome(s) dlialogene; ou avec un acide benzotque; ou avec un 
derive reactif de celui-ci, afin d'obtenir des composes de formule generate (I), dans laquelle 

R . R 2 et R 3 et les lignes en pointing sont definis comme d<Jessus. R et R 4 signifient un groupe acyle 
aliphatique en Cv 6 eventuellement substitue par un groupe methoxy, cyano ou carboxyle ou par un ou plu- 
sieurs atom(s) d'halogfcne; ou un groupe benzoyle; et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou on fait r6agir un nouveau compose de formule generate (I), dans laquelle 

R. R 1 , R 2 et les lignes en pointilie sont definis comme ci<iessus, R 3 et R4 signifient un atome d'hydro- 
gene, et entre les atomes N(3) et C(4) il n'existe pas de double liaison, avec un isocyanate d'alkyle en C t 5 ou 
un isocyanate de phenyle, afin d'obtenir des composes de formule generate (0. dans laquelle R\ R 2 et les 
lignes en pointing sont definis comme ci-dessus, R represente un groupe acyle aliphatique en C^,' eventuel- 
lement substrtue par un groupe methoxy, cyano ou carboxyle ou par un ou plusieurs atome(s) d'halogene- ou 
un groupe benzoyle; R 3 represente un atome d'hydrogene; R 4 signrfie un groupe alkylcarbamoyle en C< 5 ou 
un groupe phenylcarbamoyle; et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

D on acyle un nouveau compost de formule generate (I), dans laquelle 

R\ R 2 et les lignes en pointing sont definis comme ci-dessus, R 3 et R 4 signifient un atome d'hydrogene, 
et entre les atomes N(3) et C(4) il n'existe pas de double liaison, avec un acide N-phthaloylamin6 de formule 
generate (VI), dans laquelle en cas d'acides a-amin6s R 5 epresente un atome d'hydrogene ou un groupe alk- 
yle en C,. 4 et n est egal k 1 , et en cas d'acides p-e- amines R 5 signrfie un atome d'hydrogene et n est un nom- 
bre entier de 2 k 5, et si cela est desire, on enlfcve le groupe phthaloyle, afin d'obtenir des composes de formule 
generate (I), dans laquelle R 1 , R 2 et les lignes en pointing sont definis 

comme ci-dessus. et R represente un groupe acyle aliphatique en C^, eventuellement substitue par 
un groupe methoxy, cyano ou carboxyle ou par un ou plusieurs atome(s) d'halogene; ou un groupe benzoyle; 
R represente un atome d'hydrogene. R 4 represente un groupe acyle aliphatique en Ci 6 , substitue par un 
groupe amino ou 

phthalimido, et entre les atomes N(3) et C(4)il n'existe pas de double liaison, 
et si cela est desire, on convertit une base de formule generate (I), 
obtenue par I'un quelconque des procedes a) a j), en un sel d'addition acide. 

Procede selon la revendication 1 , procede a) ou b), caracterise en ce que Ton effectue I'acylation dans un solvant 
convenable, de preference dans du dichloromethane, avec un adde carboxylique en la presence de dicyclohexyl- 
carbodiimide k une temperature comprise entre 10 et 30 C . 

ProcSde selon la revendication 1, procede a) ou b) t caracterise en ce que Ton effectue I'acylation en la presence 
ou en I'absence d'un solvant, en mettant en oeuvre de I'anhydride d'acide carboxylique, de ('anhydride ou du chlo- 
rure d'acyle melanges, eventuellement en la presence d'un agent liant les acides k une temperature comprise 
entre OCet 150 C. 

Procede selon la revendication 3, caracterise en ce que I'on effectue la reaction dans du chloroforme ou du dichlo- 
romethane. 

Procede selon la revendication 1, procede e) ou 

f), caracterise en ce que I'on effectue I'acylation additive en mettant en oeuvre un isocyanate d'alkyle ou de phenyle 
convenable dans du dim6thylformamide, dans du benzene ou du dichloromethane k une temperature comprise 
entre 15 Cet 100 C. 

Procede selon la revendication 1 , proc6d6 g), caracterise en ce que I'on effectue la reduction selective du compose 
nrtro de formule (IV) en mettant en oeuvre du borohydrure de sodium dans une solution d'alcool aliphatique en C,. 
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7. Proc6d6 selon la revendication 1 , proc6d6 g) ou revendication 3, caract6ris6 en ce que Ton effectue (a reduction du 
groupe nitro du compost de formule g6n6rale (V) dans un milieu m6thanolique, en mettant en oeuvre de I'hydra- 
zine ou de Thydrate d'hydrazine, en la presence de nickel Raney ou de palladium k titre de catalyseur k une tem- 
p6rature comprise entre 10 C et 65 C . 

8. Un compos6 selon Tune quelconque des revendications 1 k 7, caract6ris6 en ce que I'on prepare un compos§ 
choisi dans le groupe comprenant les composes suivants: 

1-(4-aminoph§nyg-3-ac6tyl-4-m 

1-(4-aminoph6nyl)-3i3ropion^ 

1-(4-ac6tylaminoph6ny0-3-ac6tyl-4-m§^ 

1-(4-propionylaminoph6nyl)-3-propion^ 

H4ixopionylaminoph6nyl)-3-ac6tyi^ 

H4-ac§tylaminophenyl)-3i^ 

1-(4iXopionylaminoph^yl)-3-formyl-4 

1-(4-trrfiuorac§tylaminoph6nyl)-3-a^ 

hydrochlorure de 1 -(4-glycylaminoph6ny0-3»ac6tyl-4-m§thyl-7,8- m6thylendioxy-3,4-dihydro-5H-2,3-benzodia- 
z§pine, 

N 1 -[4-(3-ac6tyl-4-m6thyl-7,8-m^ 
bamide, 

H4-(N,N-Dim6thylglyc^am^ 
z6pine, 

H4-(N,N<ii6thylglycylamino)^^ 
pine, 

1 -[4-(1 -pyrrolidinoac£tyiamino)-ph6nyl]-3^ 

zSpine et son fumaratedTiydrogSne et de la 1-(4-glyc^laminoph6nyl)-3-m6thyl-carbamoyl-4-m6thyl-73-m6thy- 
l^nedioxy-3 t 4-dihydro-5H-2,3-b^izodiaz§pine. 

9. Proc&te pour preparer une composition pharmaceutique contenant k titre d'ingr§dient actif un nouveau d6riv6 de 
N-acyl-2,3-benzodiaz<§pine de formule generate (I), dans laquelle R, R 1 , R 2 R 3 , R 4 et les lignes en pointilte sont 
d§finis comme dans la revendication 1 , ou un sel d'addition acide de ce!ui-ci acceptable du point de vue pharma- 
ceutique m§lang6 k des porteurs et/ou additifs g6n6ralement utilises dans Industrie pharmaceutique, caract6ris6 
en ce que Ton met en oeuvre k titre d'ingr&jient actif un nouveau d6riv6 de N-acyl-2,3-benzodiaz6pine de formule 
g6n§rale(l), dans laquelle R, R 1 , R 2 , R 3 , R 4 et les lignes en pointing sont d#inis comme dans la revendication 1, 
ou un sel d'addition acide de celui-ci acceptable du point de vue pharmaceutique, m6!ang6 k des porteurs et/ou 
additifs g6n6ra!ement utilises dans I'industrie pharmaceutique, pr6par6 par la mise en oeuvre de Tun quelconque 
des proc6d6s a) k j) tels que revendiquSs dans la revendication 1, avecdes porteurs et/ou additifs g6n6ralement 
utilises dans I'industrie pharmaceutique, et on les convertit en une composition pharmaceutique. 

10. Proc&te selon la revendication 9, caracteris6 en ce que Ton prepare des compositions aptes k bloquer un ou plu- 
sieurs recepteurs excitateursd'acide amin6 chez des mammiferes ayantbesoin d'une diminution de la neurotrans- 
mission excitatrice d'acide amin6, ou ceux aptes k trait er l'6pilepsie chez les mammiferes, ou ceux aptes k trailer 
les spasmes de la musculature squelettique chez les mammiferes par la relaxation musculaire ou k traiter lisch§- 
mie c6r6brafe (stroke) chez les mammiferes. 

1 1 . Proc&te pour preparer des d6riv§s de N-acyl-2,3-benzodiazepine de formule g6n§rale (V) tels que d§f inis dans la 
revendication 1 , 

dans laquelle 

R repr6sente un atome dtrydrog^ne ou un groupe acyle aliphatique en C^. 6 , 6ventuellement substituS par un 
groupe m6thoxy, cyano, carboxyle, amino, alkylamino en C )A , di(alkyl en C^amino, pyrrolidino, phthali- 
mido ou phSnyle, ou par un ou plusieurs atome(s) d'halogfcne; ou R repr6sente un groupe benzoyle, cyclo- 
propancarbonyle, alkylcarbamoyle en C^s ou ph6nylcarbamoyle, caract§ris6 en ce que Ton r6duit de 
manure s6lective un compost nitro de formuIe(IV) 
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